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[OFFICIAL NOTICE. | 
New England Association of Gas Engineers. 
ee 
NEW ENGLAND ASSOCIATION OF GAS ENGINEERS, 
OFFICE OF SECRETARY, 26 CENTRAL SQUARE, 
East Boston, Mass., Jan. 16, 1907. 

The Thirty-sixth Annual Meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, Wednesday and 
Thursday, February 20th and 21st, 1907. Papers by several men 
prominent in the industry are being prepared, and several topics likely 
to bring out a lively discussion are being arranged for. An excursion 
to some of the largest gas power plants in this part of the country can 
be had, if the members wish it. Persons wishing to join the Associa- 
tion are requested to send their names to the Secretary. The annual 
dinner will be held Wednesday evening. More detailed announcement 
will be made later. N. W. GirForD, Secretary. 








BRIEFLY TOLD. 

CURRENT COMMENT,.—— 

IN addition to furnishing gas and electric light free to aid the work 

put upon the Relief Committee of Cincinnati, O., brought about by the 

extremely high water mark in the river, the Union Gas and Electric 

Company has forwarded to Mayor Dempsey a check for $500 for the 
fund for the relief of those who suffered by the flood. 


On the 26th ult., Mr. Thomas Dolan, President of the United Gas 
Improvement Company filed with the City Controller of Philadelphia, 
Mr. John M. Walton, a statement showing that during the quarter 
ended December 31st, last, the Company had been paid for 2,053,735,730 
cubic feet of gas, which yielded a revenue to the city, under the terms 
of the lease between it and the latter, of $187,145.57. 


THE Capital City Gas Company, of Des Moines, Ia., has engaged fine 
office and showroom quarters on the first and second floors of the fine 
building erected by the Des Moines Life Insurance Company at Seventh 
and Grand avenues, 


THE subject for the last meeting of the Quiz Club of the Rome (N.Y.) 
Gas, Electric Light and Power Company was the suitable one of ‘‘ Gas 
Freezing.” The matter was put forth in Superintendent Fields’ best 
style, and the debate that followed was interesting and instructive. 

Mr. C. H. NETTLETON, President of the New Haven (Conn.)’Gas 
Light Company, after a study of the question, to the general phases of 
which he has given close attention for 3 years or more, and which in- 
volved at least one trip abroad, has, with the hearty assent of his asso- 
ciates, put into operation a profit sharing plan, in which all of the 
employees, save those in the class of executive officials, may share, 
provided each has been in the service of the Company for a continuous 
twelvemonth. Roughly stated, the sug of 8 per cent. will be credited 
quarterly upon the wages paid during the preceding 3 months, and 
when the total amount credited to an employee equals the market value 
of one or more shares of the Company’s stock a certificate representing 
that amount of stock will be registered in his name. The stock becomes 
his personal property and he may do with it as he sees fit, provided he 
offers it for sale to the Company first before offering it in the public 
market. The only restrictions regarding the operation of the plan are 
these: ‘‘ If an employee be discharged for any cause, except dranken- 
ness, insubordination, commission of some crime, or destruction of the 
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Company’s property, he shall receive his balance in full, but if dis- 
charged for these causes, or any of them, he shall forfeit the entire 
balance. If an employee leaves the Company on his or her own voli- 
tion, one-half of the amount of the credit shall be paid in cash, except 
in the case of a woman leaving the Company on the occasion of her 
marriage, in which event the Company shall pay the full amount of 
the balance. In case of the death of any employee the balance shall 
be paid to his legal representative in full.” 


THE proprietors of the Mifflin County (Pa.) Gasand Electric Com- 
pany, whose headquarters are in Lewistown, and who control the gas 
and electric supply of that and nearby boroughs, have arranged a fit- 
ting plan for celebrating the fiftieth anniversary of the introduction of 
gas into Lewistown by the old Lewistown GasCompany. This plan is 
none other than the announcement that from the 1st inst. the gross sell- 
ing rate is to be put at $1.60 per 1,000 cubic feet, with a discount of 10 
cents per 1,000 on all accounts settled before the 20th of each month. 
The rate for a supply on fuel account remains as heretofore—$1.25 per 
1,000. Turning back to the JouRNAL, dated May 15th, 1863, we find the 
following respecting the history of the Lewistown Gas Light Company: 
It was chartered in 1856, and was capitalized in $30,000. It was paying 
in 1863 dividends at the rate of 6 per cent. per annum; the population 
was 3,000, and the selling rate was $3.10 per 1,000. General Manager 
McCabe and his associates have reason for congratulation over the suc 
cess that is attending their efforts in going on with the supply of gas to 
the many thousands now within the territory of the old Company, more 
especially when it is remembered that there was no electric lighting in 
the initial period of its history. 

Just forward a line or two of inquiry to Mr. Peter Young, at Pitts- 
burgh, Pa., respecting the gentle reminders that the James Gardiner, 
Jr., Company is putting out as an earnest that it is still in the field for 
favor. 

A RECENT issue of the Gazeto do Pono, of Bahia, Brazil, gives Mr. A. 
B. Slater quite a shining bit of mention over the fact that he is quite 
the engineering thing in Bahia at present. Of course, we take it for 
granted that it is known that the Senor Slater is reconstructing the gas 
works in Bahia—in fact, the task on hand is construction rather than 
reconstruction. ‘‘Al.’s” listing includes the naming of 11 engineering 
societies to which he belongs, and in Brazil, as in America, he is known 
by his good works. Senor Lewis J. Carder, formerly of Coney Is)and, 
N. Y., and now of Rio Janeiro, who is on the Slater staff, is also figur- 
ing as a great man from the Provinces. May their shadows never grow 


less; and they (the shadows) are in no sense to be classified in the order 
penumbra. 


THE Milwaukee (Wis.) Gas Company has 50,640 consumers on its 
ledgers. In 1863 (the Company was chartered in 1847) the population 
of Milwaukee was some hundreds under 25,000, and the selling rate 
was $3.50 per 1,000. Atthat, the Company was returning to its share- 
holders a dividend of 10 per cent. per annum. 


AN interesting and instructive visit was made about a fortnight ago 
to the works of the Sioux City (Ia.) Gas and Electric Company by the 
Class in Chemistry of Morningside College. The visit was made at the 
invitation of General Manager Kellogg, and the Class went through 
the plant under the direction of Prof. W. W. Scott and his alert assis- 
tant, Mr. Earl Fry. The inspection was made while the apparatus was 
being worked to its utmost. 


Mr. Joun H. FinD.ay’s host of friends will be glad to know that he 
is meeting with great success inthe management of the plant of the 
Goshen (N. Y.) [lluminating Company, the complete control of which 
is now vested in him. When he is through with the rebuilding and 
extensions now in hand the residents of that garden spot of Orange 
county will be enjoying the most satisfactory gas service ever given 
there. Good for the host of Ogdensburg. ¥ 


WE regret to have to chronicle the death of the Hon. Daniel Russell 
for many years prominent in the direction of the Malden and Melrose 
Gas Company. He passed away at his home in Melrose, the evening 


of the 23d ult., after a brief struggle with pneumonia. Deceased was 
born in Providence, R. I., July 10, 1824, and eventually became a 
resident of Melrose in 1847, His name at the end was a household 
word in the business, political and social circles of the State. He had 
been organist of Wyoming Lodge of Masons for 35 years, and his 
beautiful home in Melrose was the frequent scenes of hospitality that 
was as generous as it was enjoyable. 


On February 15th the shareholders in the East St. Louis (Ills.) Gas 
Company will sanction the arrangements made by its Directors for a 
consolidation of itsinterests with those of the Belleville (Ills.) Gas and 


Electric Company. Both are controlled by the American Gas Com- 
pany, of Philadelphia. : 


—- | 


{Continued from Page 140.] 


Report of Committee on Electrolysis, Prepared for the 
American Gas Light Association, and Submitted to 
the American Gas Institute on Behalf of the Former 
as a Contribution to the Proceedings of the Latter.' 


—— 


Remedy and Conclusions.—‘‘ At its annual meeting in 1900, the 
American Water Works Association appointed a Special Committee on 
Electrolysis, ‘To make recommendations for the guidance of the Asso- 
ciation in dealing with the problem, and to formulate for the approval 
uf the Association an expression of the attitude of the Association on 
this question.’ The report of this Committee was published in 1900 in 
the Transactions, so that all the members might have an opportunity to 
carefully read the report before voting on it at the next annual meeting 
in 1901. At that meeting the report was unanimously adopted, and the 
resolutions were unanimously passed, as an official expression of the 
attitude of the American Water Works Association on the question of 
electrolysis. The report in full is as follows: 


(Mr. Maury includes this report here; it will be found under separate 
heading at the end of this section. ] 


‘* Every examination that I have made of piping systems since the 
above report was published has served only to strengthen my conviction 
of the truth of all the statements contained in the report, and of the 
wisdom and propriety of the resolutions embodied therein. 

‘*The adoption of a properly constructed and maintained conduit 
system or double trolley system will absolutely prevent further injury 
to your pipes, and this result can be attained by no other known prac- 
tical method. 

‘* Tt is my opinion that to make the change from the single to the 
overhead double trolley system would be the very best business policy 
for the street railway companies. 

‘I, therefore, recommend that your honorable committee adopt such 
reasonable measures as may result in securing the change from the 
single to the double trolley system in the shortest possible time. 

Respectfully yours, 
[Signed. } Dasney H. Maury, Consulting Engineer.” 


Following the above report, the Water Committee and the Street 
Railway Companies agreed, 

‘That the matters now in dispute between the City of Richmond and 
the Richmond Traction Company, and the Richmond Passenger and 
Power Company, in its own right and as successor of certain other 
lines of street railway formerly operated on the streets of the city of 
Richmond by other street railway companies, relative to the amount of 
damages now due and unpaid to the city of Richmond by said com- 
panies, by reason of the destruction or injury to the water mains and 
pipes of the city of Richmond by electrolysis, be, and the same shall be, 
submitted to the award and final arbitrament of 5 arbitrators as pro- 
vided for ia the articles of agreement to be executed as hereinafter pro- 
vided.” 

The bankruptcy of the street railways, however, has prevented any 
action under this agreement up to the present time. 

New Bedford, Mass.—The following is taken from the results of 2 
electrolytic surveys of the water pipes of New Bedford, by Mr. A. A. 
Kuudson, published in the ‘‘ Annual Report of the Water Board” for 
1903: 


Summary of Preliminary Report No. 1.—1. “‘ The tests and exami- 


nations at points G and £ result in finding a current of an average of 
5 amperes flowing north on the force main between these points and 
led off from the main to the tracks of the railway by the 2-inch service 
pipe, which accounts for this pipe being frequently destroyed at this 
place. While this amount of current is comparatively small, it is 
quite sufficient to cause the damage it has. 

2. ‘**Tests and other examinations indicate that this small current 
flowing north between G and Z, is only a remnant, in other words only 
a portion which slips past the crossing at Beaver Dam. The main part, 
we believe, goes by way of the reservoir, when carsare south of Beaver 
Dam, and the most of it passing out of the main at some point not yet 
discovered west of the crossing. 

‘“* * * Mr, Goff’s letter of May 18th, 1903, puts the matter con- 
cisely from the railway point of view: ‘Our electrical department 
recommends that the track be bonded to the water pipe at Whitestone 
Brook and a distance of several thousand feet beyond.’ 





1. This report is limited to the consideration of directZcurrent electricity, and is, there- 





fore, contingent upon future developments in the use of alternating current electricity for 
traction purposes, 
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‘“* * * T cannot too strongly indorse the position which you have 
taken. One extract quoted from your letter of May 19th, covers this 
position: ‘In my opinion, the city of New Bedford will not be at all 
content for you to prevent further electrolysis by making our water 
pipes a direct medium for the conveyance of your return current.’ 

‘* It is not unusual for railway companies to advise this method, it 
being the least expensive of any for avoiding the trouble, but such a 
scheme as converting your force main, a splendid steel structure, into 
a medium for returning railway current, should not be seriously con- 
sidered fora moment, * * *, 

‘The complete remedy is an insulated return, or better known as the 
double trolley; in such a system there is no connection with the rails 
or earth, and consequently there is no current passing to underground 
mains. Methods for mitigating the evil may be advanced by the rail- 
way people, such as a system of supplementary track feeders over the 
entire line and rebonding tracks. Unless such a method were very 
carefully and well constructed, it is doubtful if such a plan could give 
the assurance of permanent safety. 

‘*In any event the bonding of this main to the rails should not re- 
ceive consideration for the reasons stated.” 


REPORT No. 2.—COMPLETED. 

‘* Upon examination it was found that several lengths of pipe were 
badly softened by electrolysis at the spigot end as shown. 

‘*The worst damage was found a little back of the joints, where 
nails can be seen driven in the soft material. The joints were the ball- 
and-socket pattern. The pittings and furrows were from }+-inch to 3- 
inch deep. The 3 lengths when seen by the Superintendent were con- 
demned as unfit for further use, owing to their weakened condition, 
There were other pittings upon these lengths, but the greater damage 
seemed to be concentrated at the spigot ends, the result, without doubt, 
of railway current passing through the pipe in the direction from 
spigot to bell. 

SUMMARY AND CONCLUSIONS, 

‘““* * * The connection spoken of between the condenser pipes and 
switchboard at the power house form an indirect connection between 
the water main of the city and the rail return, 

‘* This is mentioned here as in case it is found in future to be a means 
of inducing further flow of current upon the mains to their detriment, 
the railway company must not be relieved of responsibility in the mat- 
im *.* ° 

‘‘The 6-inch pipe taken from the river will furnish an apt illustra- 
tion of the damage resulting at the joints of mains from railway cur- 
rents flowing through them. 

‘* This evidence which happened to be discovered at this time may 
be regarded as proving the wisdom of your Board in recently refusing, 
under our advice, to allow the railway company to ‘ bond’ the steel 
main to their tracks, the result of which would have been to divert a 
stronger current through this and other important mains connecting 
with same, such as the long 36-inch main and there increasing the 
liability of damage at the joints through electrolytic action in both 
systems, the steel and the cast iron.” 

Bayonne, N. J.—The following description of an electrolytic inves- 
tigation made in Bayonne is condensed from the Engineering News, 
Nov. 17, 1904. The cuts and table are not reproduced here. 

A break in an important branch water main at Bayonne, N. J., 
about 3 months ago, led the authorities of that city to have an elec- 
trolysis survey made by Mr. A. A. Knudson. The results are sum- 
marized in a report to the Mayor and Common Council of that city, 
and reveal serious conditions as to stray electric railway currents, and 
electrolytic corrosion of underground metals in Bayonne. 

The Bayonne case presents a clear and simple aspect, because the 
electrolytic effects are of the same character throughout the entire 
outer edge of the city. The case differs therein from the ordinary case, 
where there is a fairly well defined ‘‘ positive district” in which most 
of the damage occurs. 

Voltmeter readings were taken over all of the lines. All of the tests 
between mains and rails show mains negative to rails, the currents 
leaving the tracks and taking the mains in al! streets of the city where 
they parallel. There is no “‘ positive area” in the city, in the sense of 
mains positive to rails, This is due to the fact that the power house is 
located in Jersey City, some 5 miles from the central part of Bayonne. 

The readings on Avenue C between mains and rails are such as may 
be expected upon a fairly well-bonded road, and the same may be said 
of the tracks upon 22d street. The 5th street line, however, presents a 
case of rank negligence, so far as the track return is concerned. The 
voltmeter readings and other observations show the tracks unbonded 


at the joints, and not carrying current except perhaps when the car is 
a few feet away. Differences of potential up to 12, 18 and 25 volts have 
been found. Residents along the route report frequent illuminations 
at the track joints. Since the rails afford practically no return, cur- 
rent makes its way back to the power house by the water mains to the 
shore, thence, through the waters of New York Bay and Newark Bay, 
to the power house in Jersey City, which is located on the marsh near 





















































the shore. (See map.) 
Stee! 000° 2000° «= 3000" 
Supp l 1 j 
Main-- 
CA. 
Maun: 
2. = 
i 
—_ pone oom Coty LIE al 
ie Tom 4 
pss 
r ae steao™~ 4 
pa kara in ee Ye 
ja 4 O01-.003 (+) 
< on Sn eh 
5 aT | NEW vor« 
j—t—_—4 , 
0 6 a en it BAY 
an cm es TS 
a Te Sas 
3 abolt 
a _ esnindial f 
po ll on oe He\25-4 8) 
a re a | 
ee Sao ee s 
x el Pe 
a pe cass pea | a : / 
a a a 3 
e aes x ae "He Cfo 
. ——i_J__j ps BS ° tis Coppe, 
om pe ih i, iad mtn 
Oo Ls “ ° LF lor Ny o,° 
4 AS Sth GnBBH BHI TS AE ES C. 
33 ee \Y 4 
—Passeetiz', | % , 
2 SR eg fy 
3 ae | 
: mie AN 
ae a a 
* J Die :) 
F ae ee AZ Y 
J OL é} CRS L 
a I eal cael '- “a 
8 4 =e, Ss» 
OSG > S 
SANS 
SRS sic 
OF e Ly +*Current leaving Mans 
oes» se & fnterng ” 
.. 2 ; >: == Direction of Currents. 
es \ cc BD «+ fxcavations. 
= a VF gg ped Tests between 
ae “Or Mains and Rails 
| AV” @ + Mains to £arth. 
= “2- 
Rh oececeet & Pipe Lire. 
» xr e--- » flectric Surface Lines. 
ome Stearn Railways 











Map of Bayonne, N. J , Showing Results of an Electrolysis Survey Made by Mr, A.A. 
Knudson, September, 1904. 

The measurements show that there are two paths by whichfcurrent 
enters the mains and passes back to the power house. One of these 
paths is in a northerly direction by way of mains passing into Jersey 
City; some of the current goes by way of the 20-inch main{which 
crosses the canal bridge at Avenue D and connects with the mains in 
Jersey City, and some goes by way of the large supply main which 
passes into Jersey City further to the west. The second path has been 
found to be by way of the shore-ends of practically all mains that ex- 
tend to tidewater, the current going thence through the water to the 
power house. As the city is surrounde® by salt water and marshes in 
which several mains are imbedded the conditions along this second 
path are very favorable to electrolytic destruction. 


CONDITIONS WHERE BREAKS OCCURRED. 


Main in East 22d Street.—The corrosion and break of the 12-inch 
main in East 22d street are most important, as upon this main several 
important industries at Constable Hook depend for water. This main, 





burst during the night of August 6, 1904, causing much loss in time 
and money to works depending on same for water; owing to the break 
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being under tidewater, great trouble and expense were incurred in 
making repairs. Besides this, it is stated that some 4,000,000 gallons 
of water went to waste before the leak could be located and water 
shut off, 

This leak took place in the made street, crossing the salt meadows, 
about 300 feet east of Avenue F, and near a culvert through which a 
tidal creek passes under the street. It was evident from afew tests that 
railway current was passing out of the main into the soil at this point, 
thus causing the damage. 

The current flow was determined by the “fall of potential” method 
at two places upon this main, one at either side of the marsh where the 
break occurred (E and E, on map), to determine how much of this cur- 
rent was straying into the marsh. These determinations show that the 
current upon the main is flowing east, with a decrease of current in the 
marsh, which decrease is accountable for the break. This decrease, 
representing current leaving the main at this point, undoubtedly is at 
present causing further damage to this main. For instance, referring 
to the readings taken at the comparison test: 

Avenue F: Maximum 51.1 amp. 
Minimum 21.9 ‘ 

Avenue G: Maximum 25.5 amp. 
Minimum 14.6 ‘“ 


Average loss 


This average loss of 16.5 amperes, or 45 per cent, of the average cur- 
rent at Avenue F, is escaping from the main into the marsh during the 
heavy traffic lasting about 2 hourseach morning and evening. During 
the remaining 20 hours the current varies according to the traffic on the 
cars. Permanent connections have been made upon the main at 
Avenue F, with insulated wires, and the ends brought to the surface 
of the street through a pipe covered with a screw cap, sothat the future 
current flowing through this main may be conveniently measured. 
Two confirmatory tests were made of the potentia) differences between 
the main and soil of the marsh. One, nearest where the break occurred, 
showed a reading with main positive to soil of 0.3 to 0.7 volt. 

The other 55 per cent. of the current remaining on the 12-inch main 
is distributed through various other pipes and metals at the lower Hook, 
and thence to soil, causing damage wherever it leaves the metal for the 
soil. One of these places is an 8-inch main near the Orford Copper 
Works, Lower Hook, which burst on March 21, 1904. This pipe also 
showed clear evidence of having been destroyed by electrolytic action. 

Main in First Street —Another electrolysis break occurred on First 
street near Rathbun avenue in March, 1903 (Point A on map). This is 
a 6-inch main and was replaced. The main is reached by tidewater 
and is positive to the soil. The flow of current through the main was 
west, with a variation from 5.2 to 12 amperes; as the current is flowing 
towards the west, further damage is looked for upon this main. (See 
Appendix II., following.) 

Main at the Coal Docks.—This main enters the sali marsh near East 
avenue and Oak street (point C on map), and until recently was under 
tidewater in the marsh. About 420 feet of this pipe have been removed 
and about the same length was abandoned in the marsh, making about 
840 feet destroyed. Each oneof the 25 lengths taken out of the marsh 
shows the characteristic marks of electrolysis. 

The electrical measurements on the main now in use show clearly the 
cause of electrolysis and the destruction of the pipe removed. Tests 
made near the meter box, where the main enters the marsh at East 
avenue and Oak street, show a flow of current going east, ranging from 
2 to 4.6 amperes. Potential tests show that the main is positive to the 
marsh by upwards of 1 volt. 

These conditions, therefore, are all favorable for bringing about just 
what has happened, viz.: The destruction by electrolysis of this entire 
line of cast iron pipe. 

Lead Service Pipe.—Another most pronounced case of electrolysis 
was discovered while the examination was in progress (Sept. 19, 1904) 
by the bursting of a lead service pipe supplying water to annex to 
School No. 5, located on 2ist street and Avenue F (point D on map.) 

A portion of this pipe remaining in the ground was in a very similar 
condition to the piece removed. The electrical conditions show that 
railway current is leaving this pipe for the marshy soil, and another 
failure of this pipe is predicted in a short time. (See Appendix I., fol- 
lowing.) 

Summary.—All of the damage to the city water mains caused by 
electrolysis is due to the railway current passing from them to tide- 
water soil. No case has been found where it passes back to the rails; 
and in this sense there is no so-called “ positive district” in the city. 

The remedy for electrolysis in Bayonne rests with the street railway 
corporation operating its cars there. There are other ways than the 


= average 36.5 amp. 


= average 20.0 amp. 


** ground return” to bring currents back to the power house in Jerse, 
City. So long as the *‘ ground return” is in use so long will the cur 
rents find their way to the mains and pass out of them in the manne: 
which we have described. There are copper return systems in use, in 
sulated from the ground, from which no injury to underground mains 
by electrolysis is caused. 

The full extent of damage by electrolysis to the water mains in Bay 
onne may not be known until those in the marshes and water fron 
have been removed. Several pipes as in 22d street being under tide 
water, it is impossible to examine them. It is safe to conclude, how- 
ever, from the experience with the 6-inch pipe to the coal docks (point 
C on map) and from what has already occurred on the 12-inch main in 
22d street, that the latter main is practically ruined for about 1,500 feet 
where it passes through the marshy soil. The loss of the 840 feet of 6- 
inch main through electrolysis has already been stated. 

The destructive effects upon the joints of mains where these railway 
currents are flowing through them have not yet been mentioned. This 
feature of electrolysis is very difficult to locate because it is hidden. 
The result, however, is to cause joints to leak, causing much expense 
to the city for repaiis. This flow of current prevails at present through 
a large part of the entire piping system, and if it has not already ap- 
peared it will in time make itself known. 


APPENDIX I, TO BAYONNE REporRT, Oct, 14, 1904. 


Since the completion of this report the following additional casualties 
to water pipes have occurred at Bayonne: 

The lead service pipe at annex to School No. 5 (point D on map) men- 
tioned in the report, with the prediction that ‘“‘ it would again fail in a 
short time,” was again found leaking, and on October 10th the entire 
length, about 120 feet, leading from the main to the school building, 
was removed and a galvanized iron pipe put in its place. Thisiron pipe 
is subject to the same effect of electrolysis, but it will probably take a 
little longer time to cause its destruction than the lead pipe. The lead 
pipe which was removed has the usual stamp of electrolysis throughout 
its entire length. 

Another service pipe destroyed by electrolysis is being removed from 
First street, at the old Staten Island ferry (point Bon map). One por- 
tion of this 3-inch iron pipe was found full of holes caused by the es- 
caping current. It is also stated that the service pipe at the new ferry 
slip adjoining is eaten through, in about 18 months’ time. Electrical 
tests, at both the old and the new ferry slips, show the current flowing 
from the pipes to the Kill, and fully explain the cause of the failure at 
both places. 


APPENDIX II. TO BAYONNE REPORT, OcT. 31, 1904. 


A further break occurred on the 6-inch main in First street, Oct. 31st. 
This failure (point F' on map) took place about one block west of Avenue 
C. A soft spot in the main about 2 inches in diameter was blown out, 
and was in such position that the stream of water forced its way up 
through the soil and over into the Kill von Kull some 5% feet away, 
very similar to a stream directed from a fire hose, On this account 
there was no damage by water to nearby property. The shutting off of 
water to repair this break, however, caused a serious loss and incon- 
venience to residents and others on this street. The large manufactur- 
ing establishment of the Safety Insulated Wire Company was com- 
pelled to close its works for an entire day, leaving several hundred men 
idle, owing to loss of water which the main supplied. 

The electrical tests again at this point show the main highly positive 
to the waters of the Kill, which agrees with the previous tests. The 
readings were highest at the foot of Avenue C at the ferry, where they 
ranged from 2 to5.5 volts; a little further west where the break oc- 
curred they ranged somewhat lower, and were 0.5 volt further west at 
Rathbun avenue. East of Avenue C, or the ferry, the conditions are 
quite similar to those on the west side. This main near the fracture 
was softened entirely through the iron, with pittings upon other parts 
of its surface. The data collected shows that this break is a clear case 
of electrolysis, for which the railway currents are directly responsible, 
and, as before stated, further breaks may be expected while these cur- 
rents are upon this main. 

A sub-station is at present (1906) in course of construction in Bayonne 
which will supply the current for that section of the electric road. Th: 
electrolytic conditions will be entirely changed when this station is in 
operation. 

Boston and Vicinity.—The following is from the Engineering Record, 
July 29, 1905: 





‘There is probably no city in which electrolysis phenomena are being 
watched more carefully than in the district containing the mains of the 
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Metropolitan Water and Sewerage Board of Massachusetts, and in the 
report of the Chief Engineer, Mr. F. P. Stearns, for last year, some 
very interesting notes on the subjectare given. * * * In the annual 
report for the year 1903 detailed descriptions were given of the injury 
done to 48-inch pipes in Cambridge, 24-inch pipes in Chelsea and 12- 
inch pipes in Lynn, and also of an experimental test of an insulating 
covering of asphalt and burlap which was being made by the Boston 
Elevated Railway Company. On April 6, 1904, this covering, which 
was applied in November, 1902, was removed from one length of 48- 
inch pipe for the purpose of examination. Before the covering was ap- 
plied the pipe was carefully cleaned and the pits dug out and located. 


positive and negetive sides of the joint, and to produce conditions tend- 
ing to increase electrolytic action at that point, unless the joint is care- 
fully located in dry ground. 

5. To cause a new distribution of electrical conditions, under which 
the two sections of the pipe line become similar to the original line, 
with one portion of each positive and the other negative to the car 
tracks, so that the number of positive areas is increased by one for each 
joint. 

‘** Both in August and November, 1903, the attention of the officials 
of the Boston and Northern Street Railway Company was called to the 
serious injury which had been done to the Board’s pipes, both in Chel- 
sea and Lynn, by the currents of electricity returning to its power sta- 





Upon removing the covering many new pits were found, and in some 
cases one large pit was found where there were two or three separate 
pits before the covering was puton. The number of pits in the pipe 
had increased from 80, in 1902, to 496 in 1904, The railway engineers 
suggested that possibly the pits were not all dug out before the pipe was 
covered, and, therefore, re-covered it for a further test. They have 
since made the following experimental tests, which indicate that the 
covering has little if any value under some circumstances: 

‘*A short piece of 4-inch pipe, covered in the same manner as the 
large pipe, was buried in dry earth in a box, and a cast iron plate was 
buried 1.25 feet from the pipe. In one test tar was used in the cover- 
ing, in another asphaltum. The pipe and plate were connected in the 
regular trolley circuit of 500 volts. While the earth was dry the re- 
sistance between the pipe and the plate with the tar covering was 700 
megohms [1 megohm = 1,000,000 ohms}, and with the asphaltum cov- 
ering, 34 megohms. The earth was then saturated with salt water, and 
the resistance quickly diminished, and after 7 to 10 days disappeared. 

‘‘ For the purpose of diminishing the injury which was being done to 
2 lines of 36-inch pipe crossing under the Charles river near the power 
station of the Boston Elevated Railway Company, in Cambridge, two 
48-inch insulating joints were set in July, 1904, one on either side of 
the river. Each of these joints was composed of two flanged pieces of 
48 inch pipe, bolted together with a gasket of pure rubber 4 inch thick 
between the flanges. The bolts joining the flanges were covered with 
rubber tubing } inch thick, and the nuts were insulated from the casting 
by means of a washer of rubber 4 inch thick, The joints have a resist- 
ance of from 100 to 200 ohms when the pipe is filled with water, and 
are inclosed in waterproof chambers, to prevent the entrance of the 
ground water. 

‘‘ These joints reduce the quantity of electricity leaving the 36-inch 
pipes in the river from 25 to less than 5 amperes, and reduce the quan- 
tity flowing along the pipes toward the power station from 65 to 40 
amperes. The joints were expected to protect the pipes in the river at 
the expense, to some extent, of other portions of the pipe line; and the 
measurements of currents appear to show that the effect has been sub- 
stantially as expected, as the quantity of electricity leaving the pipe be- 
tween Western avenue, Brighton, and the river, was increased about 
25 amperes. As these joints reduced the quantity of electricity flowing 
along the pipe line, the railway company desired to set similar joints 
at other points, and late in the year an arrangement was made for the 
setting of 4 additional 48-inch joints. As the amount of current flow- 
ing along the pipes at different times depends upon the amount of 
power developed at these times at the different power stations, many 
observations are necessary to determine the average quantity flowing 
even for a single day, and these have not been taken since the last 
joints were installed; but enough measurements have been taken to 
warrant the statement that the introduction of the joint at one of the 
places has substantially stopped the flow of electricity along the pipe at 
that point. The conditions have been changed so as to increase the 
amount of electricity leaving the pipe north of the joint, but there ap- 
pears to be at present not more than 40 amperes flowing along and 
leaving the pipe line, in place of 90 ainperes; and there has also been 
a very marked reduction in the difference of potential between the 
pipes and the rails of the street railway company. 

‘*The measurements thus far taken appear to indicate that the effects 
of setting an insulating joint somewhere near the middle of a pipe line, 
one portion of which is electrically positive and another negative to 
the car tracks, are as follows: 


1. To stop the direct flow of electricity along the pipe line at the 
point where the joint is set, and to reduce considerably the amount of 
electricity flowing along other parts of the pipe line. 


2. To lower the average potential of the pipe line on the negative or 
power station side of the joint. 


3. To raise the average potential of the pipe line on the positive side 
of the joint. 


4. To maintain a difference of potential of several volts between the 


tions. Excavations, made in November in Lynn, showed that there 
were pittings in a 12-inch pipe 0.45-inch in depth, leaving only 0.25- 
inch of the original thickness of iron. As it was not deemed prudent 
to continue to risk the failure of this pipe line, it was relaid during the 
past year for a length of 593 feet. All of this pipe was laid in 1898, 
and when removed it was badly decomposed, and in several places very 
little of the original metal of the pipe remained. The officials of the 
railway company were notified that the pipes were to be relaid before 
the work was commenced, and were asked if they desired to adopi any 
preventive measures, but they did not do so; and on December 5, after 
the pipe was relaid, measurements showed that there were 20 amperes 
of electric current leaving the relaid section. It is probable that, if 
nothing is done to alter the conditions, it will be necessary to again re- 
lay these pipes not later than 1910. 

‘“‘The regular annual survey to determine the relative electrical 
potential of the Metropolitan pipe lines and the street railways tracks, 
and the amount of electricity flowing on the pipes at the several gaug- 
ing stations, was made in April. In making these surveys voltmeter 
readings were made at each station every 12 seconds, for a period of 5 
minutes. The figures are obtained from readings taken between 9 A.M. 
and 4 P.M. during the months of March and April, and do not repre- 
sent the extreme results which would be obtained during the hours of 
maximum travel. The average of the readings, compared with similar 
readings made in 1903, shows that the electrical pressures have been 
generally reduced during the past year over the entire distribution 
system. 

‘* At a few points, however, the conditions are worse than in 1903, 
At one place in Brookline the voltage between the pipe and the rail 
has increased from 2} to 5 volts, possibly due to increased traffic on the 
Boston and Worcester line. Ata place in Milton the average voltage 
has increased from 18 volts, in 1803, to 22 volts, in 1904, and the maxi- 
mum from 35 to 60 volts. This is due to poor track construction, and 
lack of return feeders on the Old Colony Street Railway Company. 
Early in the year the Boston and Northern Street Railway Company 
was notified that there was a large difference of potential between the 
Board’s pipes and its tracks in Stoneham, and that a large quantity 
of electricity was flowing along the pipe. During the past year the 
railway company has relaid the tracks and provided better returns for 
the current, so that the conditions have been greatly improved; but 
even now there is considerable current flowing along the pipe. 

‘‘In January the attention of the Old Colony Street Railway Com- 
pany was called to the fact that a current of from 15 to 45 amperes had 
been measured flowing on a 12-inch pipe in Hyde Park, with differ- 
ences of from 5 to 18 volts between the pipe and the rails. In June the 
pipe was uncovered at several points for examination, and pits about 
;'s-inch in depth were found on several pipes. A service pipe of the 
Hyde Park Water Company was found to be resting upon the 12-inch 
pipe, making an electric contact by means of which about 10 amperes 
of electricity passed from the Metropolitan main to the pipes of the 
Hyde Park Water Company. By raising the service pipe and breaking 
the electric connection, the flow of electricity along the pipes was re- 
duced about one-half.” 

Chicago, Ilis.—In order to ascertain the exact electrical condition of 
the gas piping controlled by the Peoples Gas Light and Coke Company, 
a complete electrical survey of the city of Chicago was made in the 
spring of 1901, and the following information has been supplied: 


The surveys were undertaken to determine how much of the piping 
and what portion of it were positive tothe rails and the earth; that 
is, the portion in which the current was leaving the pipes for the earth 
and where electrolysis was taking place. Wagons were equipped with 
voltmeters and ammeters and a crew consisting of a driver and 4 men, 
and readings of potential differences were taken on every block in the 
city of Chicago. These were obtained by connecting one voltmeter 
terminal to the rail, and the other to some portion of the main, or to a 
pipe connected to the main, as to a lamp post, a drip pipe, or a service 
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pipe in the basement of a neighboring house. To determine the cur- 
rent strength, measurements were made of the potential differences be- 
tween points on the main of known distance apart, and, knowing the 
resistance of a given length of the pipe, the amperes of current were 
calculated by Ohm’s law. The direction of the current was also noted. 

When the results were plotted, the city was divided into three kinds 
of districts: First, negative districts or the parts remote from the power 
houses, where the current is leaving the rails and flowing through the 
earth and entering the pipes; second, positive districts in more or less 
immediate proximity to the power houses, where the current is leaving 
the pipes, and where most of the electrolysis is taking place; third, the 
regions between the negative and positive districts, where the current 
sometimes enters and sometimes leaves the pipes. The extent of these 
intermediate districts varies according to the load. 

The positive voltage was found to range from ;'; to 30 volts, although 
for the most part the average was from 2 to 6 volts. The current being 
carried by the pipes varied from 0 to 150 amperes and averaged about 
20 to 60 amperes. The city was then charted from a map and the posi- 
tive areas were found to be as follows: 


North Side 
West Side 


Feet. 


635,425 


making a total of 1,456,525 lineal feet, or 276 lineal miles, which is 
about 13 per cent. of the total mileage of mains in Chicago. 

Since the gas companies could not prevent the flow of electricity to 
their pipes, upon the pipes and off of them again, their efforts were di- 
rected toward the prevention of the flow of current from the pipes into 
the moist earth. To this end, all of the pipe joints in the affected dis- 
tricts in Chicago have been bonded, and the current taken off through 
metallic conductors, at various intervals, instead of being allowed to 
go into the earth. 

While the bonding of the pipes to each other around the joints, and 
connecting them to the negative side of the dynamos in the respective 
power houses of the street railway companies would entail disadvant- 
ages and danger in the shape of vastly increased current flow on the 
pipes, nevertheless this method appeared to offer means of substantially 
remedying the existing conditions, and of saving the piping in the 
affected districts from total and early destruction. 

To do this, it was necessary to bond and connect the different pipes 
so that they formed the best return circuit for the stray currents that 
reach the pipes, and in this way a flow of current to the pipes which is 
harmless was induced, and not away from the same, which is known 
to produce electrolysis. To this end, electrical measurements were 
made, and knowing the size and resistance of the rail and of the pipe 
and of the joints |?] in each, the size and amount of copper to bring 
about these results were determined upon. As a general thing copper 
wire of about 4 inch diameter (No. 0000) was used for the bond around 
each joint in the pipe. To install these, each joint of pipe in the posi- 
tive district was uncovered and a hole was drilled on each side of joint, 
and a plug was driven into the hole and soldered; then a bond wire of 
the above size was soldered in, to connect the plugs. Voltmeter read- 
ings were taken during the entire progress of the work, and at intervals 
heavy connecting wires were run from the pipe system to one or more 
return wires installed on the poles carrying the feeder wires at the side 
of the street. These connecting wires were installed about every 600 
feet, the space varying, of course, with the size of the main and with 
the volume of current to be returned, the intention being to connect 
at the points where the potential was highest. 

It was found that the best results could not be obtained by simply 
connecting the pipe system to the rails or to the underground return 
feeders of the railways, hence independent return feeders were placed 
upon the pole lines. These varied in size from } inch in diameter (No. 
0000) to 1}-inch (1,000,000 cir. mils), These return feeders were led 
into the power houses and connected to the negative bus bars. 

By these means the positive area has been reduced to less than 2 per 
cent. of the mains which were undergoing deterioration at the time the 
work was taken up. There are a few small positive areas left, due to 
local causes, in which the voltage is so low that it was not deemed 
necessary to go to the expense of bonding, and doubtless there exist and 
will continue to arise small affected areas, due to broken rail bonds, 
etc., but the bulk of the trouble appears to have been overcome. 

Considerable difficulty was experienced in bonding the pipes on ac- 
count of the varying conditions. The bonding on one street would 
cause conditions on another street to change, and difference in the 
amount of traffic also caused very perplexing variations. The bonding 
of the gas pipes altered the conditions in regard to the water pipes, and 


to the telephone cables, and in some instances it was necessary to bond 
the lead sheaths of the telephone cables to the return system of the gas 
pipes. 

While bare conductors would have been entirely adequate for the 
return circuit, bare overhead wiring is not permitted in Chicago, bence 
the return cables were all insulated. 

For the maintenance of this system it is essential that the street rail- 
way companies retain good bonding on their rails and that the joints 
in the gas pipes be kept tight and electrically conductive. 

Detroit, Mich.—The results of an electrol ytic survey of the water and 
gas pipes of Detroit, made by Mr. A. A. Knudson, in 1905, are given in 
a report addressed jointly to the Board of Water Commissioners and 
the Detroit CityGas Company. The following abstract of this report 
is given with the permission of the above parties: 

The present situation in Detroit, as a result of previous attempts to 
avoid damage by electrolytic action, is briefly as follows: 

In 1896 the first examination authorized by the Board of Water 
Works appears to have been made under the supervision of the then 
General Superintendent, Mr. L. N. Case. 

At that time there were three electric railway companies operating in 
the city, the Citizens, the Detroit and the Fort Wayne and Belle Isle 
Railway Companies. The latter was not considered a source of danger, 
its system being comparatively small, 

The plan for protection which was pursued is outlined in the follow- 
ing extract from Mr. Case’s report: ‘‘ The necessity, first, is to keep the 
electricity off the pipes as much as possible in those districts where there 
is a tendency to overflow from the rails. This can be accomplished by 
providing a more liberal system of return conductors. The uninter- 
rupted conductivity of the rails should be first insured, an additional 
feeder of copper wire being sometimes used independent of the rails. 
The next step is to arravge special return wires from the pipes to the 
rails or to the return cables in what are known as the danger districts, 
which are almost entirely within a short radius of the power houses.” 

The quotations are made for the purpose of establishing the origin of 
the bonding system found generally in vog ue in Detroit upon the water 
mains. 

The bonding of gas mains to the railway returns was probably begun 

in June, 1903. It was found necessary to place bonds around the lead 
joints of the 12-inch wrought iron main in Riopelle street, to prevent 
their melting out, owing to the heavy currents flowing through them, 
which were caused by its connections with the railway returns. A few 
other bonds have been placed upon gas mains at other points in the 
city. 
We will now consider the situation as found at the present time. 
Since the first bonds were placed upon the water mains the railway 
companies have combined and are now operating under one manage- 
ment, called the Detroit United Railway Company. This company has 
freely co-operated with the Water Department in efforts to avoid elec- 
trolysis. They have installed bonds and connections to pipes with their 
returns at their own expense, first obtaining the consent of the parties 
owning the same, and are keeping watch through annual voltmeter 
surveys of danger districts in all parts of the city. 

Over 150 measurements were made upon the water mains, and nearly 
as many upon the gas mains, The danger points in Atwater street 
refer to gas entirely. Oneservice pipe was found leaking where it was 
exposed by the excavation for the new 10-inch water main, which leak 
was due to electrolysis. 

This (+) condition of gas pipes is, without doubt, caused by both the 
fire main and the water main in the street being bonded to the railway 
return. The recent bonding of the fire mains has brought about this 
result in several places in the city, one marked instance being at Cass 
avenue and Lafayette street, where both water and gas mains are posi- 
tive to those mains, and another at Miami avenue and Witherall street; 
at the latter place the 2 water mains and the fire main have been 
bonded together. The 4-inch gas main found at this opening was con- 
siderably damaged by electrolysis. 

Jefferson Avenue.—Several gas service pipes have been destroyed 
through this part of the street, and about 30 feet of 4-inch cast iron main 
replaced with new pipe, all owing to electrolysis. Between October 
17th and 3ist, the 4-inch cast iron gas main was bonded to the 12-inch 
wrought iron gas main by the railway company with a view to stopping 
further damage. 

It should be understood that as the 12-inch wrought iron gas main is 
connected to several railway negatives, both underground and over- 
head, which lead direct to the power house, bonding the 4-inch gas 
main to it, practically connects the entire system of gas mains in this 





vicinity to the railway returns. The same may be said of another case 
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of bonding at Fort and Riopelle streets, where the 4-inch gas main was 
bonded to the 8-inch water main, the water main being already con- 
nected to an overhead negative. 

At Fisher avenue we find a maximum flow of 341 amperes. This is 
further added to as shown at Field avenue, making 373 amperes, the 
flow being west at both tests. At Bellevue avenue (same time of day as 
at Field avenue) it is 148 amperes. 

At Meldrum avenue the 42-inch main turns north and thence goes 
through Congress street. As the pipes and rails on Jefferson avenue 
are bonded at nearly every street running north and south, a flow south 
is found, where tests have been made, to the pipes in Jefferson avenue 
as far as Riopelle street. At this point all pipes, both water and gas, 
are bonded not only to rails, but to special cables both underground 
and overhead, running to the power house at the foot of this street. 

There are two large gas mains in Riopelle street crossing Jefferson 
avenue, one a 12-inch wrought iron main previously spoken of, and 
the other a 16-inch cast iron main; both are carrying railway current, 
but the 12-inch main, owing to the screw coupling joints making the 
best conductor, as against the lead joints in the cast iron main, carries 
much the greater current. 

The drawing [not reproduced here] shows the method of bonding 
around the several cast iron parts in the 12-inch main containing lead 
joints. This copper cable was placed in this way so as to prevent the 
lead joints from melting, as had been the case in one or two instances 
due to the heavy current passing through the main since it was con- 
nected to the railway negatives. 

The other two one-million cir. mils cables connect with other larger 
cables which lead to the power house. 

The Twenty-four Hour Test.—In view of the heavy flow of vari 
able current at times upon this main and the desirability of establishing 
the readings at any time in 24 hours for future comparison, a series of 
highest and lowest millivolt {1 millivolt = 0.001 volt] readings was 
taken every 5 minutes, beginning at 5 P.M., October 17th, and ending 
at 5 Pp. M., October 18th, 

The current. flow in amperes has been deduced and the whole plotted 


mains. An idea of such an increase is given in the following com- 
parative tables, in which an average is obtained of 3 readings selected 
from the evening load at the power house and 3 readings from an even- 
ing load on the gas main, showing the per cent. of increase in the past 
2 years. 











Switchboard Readings D. U. Railway Power Current Flow on !2-Inch Wrought Iron 
fouse During Evening Rush Hour. Gas Main. 
Years 1908 and 1905, Years 1903 and 1905, 












































| 
Time. |Date.; Amps. | Ave. | Inc, Time, |Date.|; Amps. | Ave. Ine. 
| | 
|1908 1003 
P.M. |May P.M. |May 
| 
5.00} 28 | 11,000 | | 5.00) 28 | 2,290 
5.30) ** | 13,500) 13,000) | 5.45) ‘* | 3,050] 2,848 
6.00) ‘* | 14,700 | 6-00) “* | 3,205 
11905) | 11905 
(Oct. | | | Oct. 
5.00) 17 | 19,000 | | 5.00) 17 | 3,400 
5.30} ** | 20,000) 20,000) 53 p. ct. | 5.45 ** | 3,600 | 3,410 | 20 pr. ct. 
6.00) ‘* | 21,600 | hoe © | $260 
| 








Fire Department Mains.—This system of mains is used solely for 
fire protection and they are generally known and spoken of as ‘‘ Fire- 
boat Mains,” as during fires, water from the Detroit river is pumped 
through them by a fireboat. 

These mains, which are so important to the city, have been seriously 
affected by electrolysis. We have already referred to one of the effects 
of current flow through them—the possibility of damage at joints. 

These mains, as well as the gas and water mains, are connected with 
the negative return to the power house, the connections, with few ex- 
ceptions, having been made during the past summer. 

Current Action at Joints.—During this survey the question arose, in 
the event of further bonding being allowed from gas and water mains 
to fire mains, how much added flow could be delivered to the fire mains 





upon the accompanying curve sheet. On this sheet the power house 


Curves Showing Variation im Strength of Electric Current on 12 iach 
Wrought Iron Gas Main at Test Station, corner Jeflerson Ave. 
and Riopelle St., Detroit, and Curve Showing Variation of Power 
House Load, During 24 Hours, Oct. 17th and 18th, 1905, 


EXPLANATIONS. 

‘The maximum and minimum millivelt readings were observed for exch 5 — 
minute period 

For reducing euttivah seatings to empees tie weight of the 19 inch 
wrought soo gas pipe os taken at 49 Its per foot, aud the resinance st 
© ooo! #: ohm per (ee 

Dastance between ports of measurement ig in from centre to centre of 
brass plogs 
Readings observed'by A.A Koudson. R E Andrews and R A Jayne 

Power house load curve farniabed by Bj Burdick, Supt. Motive Power 
Petro Union Railway 
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log is also plotted for the same hours. It will be noted that the varia- 
tion of current strength of the power house load is faithfully reflected 
by the variation of current strength on this main, making the identifi- 
cation of the source of current on the main complete. 

Increase of Railway Current.—As a traction system expands and 
more cars are added, more current is required to move the same, con- 
sequently an increased amount of current will return by the mains. 

Another reason for the increase of current strength upon under- 
ground mains is the bonding of mains to rails or to negative busbar, 
also bonding one set of mains to another, such as gas mains to water 





without danger of melting some of their lead joints. [The details of 
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the tests made to determine this are omitted, but the conclusions are 
given on page 184. ] ns 
CONCLUSIONS AND SUGGESTIONS, 

Bonding.—‘ The bonding of water mains to railway return conduc- 
tors, as a protection from electrolysis, was commenced in Detroit in 
1896, and has continued to a more or less extent since then. The trac- 
tion system was small at that time as compared with the present. It 
was supposed then, no doubt, that the same method would answer for 
large, as well as for small systems. 

‘* Where the safety of all underground pipes is considered in the 
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streets of a city, we are of the opinion that it is not wise to depend 
upon the bonding method as a final cure for electrolysis, especially 
where a large traction system using a ground return is in operation. 

‘* Where such a system has been in vogue for several years, however, 
as in Detroit, it is not advisable to make any sudden or radical change 
without first having a substitute in use known to be equally efficient. 

‘* Referring to other methods of protection, we quote the following 
extract from A. V. Abbott’s work entitled, ‘ Electrical Transmission of 
Energy,’ 1904, page 102 (an authority on the subject), which we believe 
will apply to the situation in Detroit. After referring to damage by 
electrolysis to underground pipes, lead cables, etc., he says: ‘On ac- 
count of these difficulties the larger roads are now aiding the ground 
return by re-enforcing it with copper wire return feeders, looking in 
the near future to a more or less complete metallic circuit for the rail- 
way system.’ 

‘* While the complete metallic circuit, such as in practical use in New 
York, Washington and Cincinnati (conduit system and double over- 
head trolley) has not come into general use, the tendency, at least 
among large railway systems, as Abbott indicates, is in that direction 
and something of this kind should be adopted in Detroit. 

‘* If the complete metallic circuit is installed there will, of course, be 
no further danger from electrolysis of underground mains. In the 
meantime the situation in Detroit will have to be considered and dealt 
with as found. 

‘*The system of bonding, while it has advantages, has also disad- 
vantages; for instance, where one set of mains, such as water mains, 
are bonded to the railway return conductors, other mains in the same 
streets are, on this acount, made electro-positive to them; and, unless 
also bonded, will be injured by electrolysis. This is the experience 
covering several years in Detroit. 

‘* Another result from bonding: A much greater flow of current is 
invited upon the mains and electrolysis action at joints is apt to occur, 
especially when the currents are heavy. On account of these and other 
objections, we have never favored the method of bonding mains to rails 
or to negative returns, preferring means to keep currents off mains, 
rather than recommending means which make them a part of the re- 
turn circuit to their detriment. 

‘**In Detroit, however, we find at the present time the water mains 
and fire mains bonded and the gas mains also bonded to some extent. 
To prevent immediate electrolytic action upon the gas mains that are 
now in danger, it will be necessary to bond them also, at least as a 

temporary measure, until the railway company so improves its return 
system as to relieve the flow of current upon all underground mains in 
the city. 

‘Mr. Burdiek, Superintendent of Motive Power of the D. U. Ry., 
has informed us he stands ready to do this, and, therefore, we have 
reason to expect a substantial improvement in the near future in the 
reduction of the heavy currents now passing through some of the mains, 
as well as from one system of pipes to those of another system. 

‘* Joint Melting Test.—This has been explained in detail and is im- 
portant in determining what was hitherto unknown, viz., how much 
current a lead joint will stand before melting. It was found that a 
poorly made joint, with much less lead than the average, in an 8-inch 
water main, in service 38 years, tested in the open air, no water inside, 
required a current of 2,600 amperes for 14 minutes to cause the lead to 
melt. More perfect joints will stand more current without failure un- 
der the same conditions of test. In view, however, of weak or imper- 
fect joints, such as may be in smaller water mains or in a gas main 
that is near the surface of the street, subject to changes of temperature 
and the consequent expansion and contraction, causing high resistance, 
it is not safe to permit any such flow of current through mains of any 
size containing lead joints. 

‘* Taking all sizes and kinds of underground pipes, length of service, 
etc., into consideration, it is our judgment that a maximum flow of 900 
amperes is the highest that should be permitted upon any underground 
main, 80 far as danger of melting the lead joints is concerned. 

‘* Electrolytic Action at Joints.—Many joints have been examined, 
both gas and water, in the cast iron mains, interior as well as exterior. 
The result has been that, while in some cases evidence of electrolytic 
action has been found, as a whole no serious damage can be reported. 
The sizes of joints examined were from 4-inch up to 12inch. Asa 
rule sizes above 12-inch are not as much affected as the smaller ones, 
owing to greater surface contact of the metals and consequent lower 
resistance. It is to be observed, however, that the heavier the flow of 
current through the mains, the more chance there is for electrolytic ac- 
tion at the joints that are more or less imperfect. The flow of nearly 
400 amperes on the 42-inch water main in Jefferson avenue is for this 


and other reasons deemed liable to be injurious at some joints in this 
main. 

** The rails are well bonded, but the principal cause for diversion of 
current tothis main is that the mass of cast iron in the main offers a 
conducting path which competes successfully with the rails in carrying 
capacity. 

** Another instance is a joint in a 24-inch main which shows high re 
sistance even after being newly caulked (owing to a leak) at Congress 
and Randolph streets. The flow at one test through this main was 203 
amperes, 

‘* This joint is still in service and exterior examination shows elec- 
trolytic action on the (+) spigot side close to the lead packing. Asa 
rule, however, we have found very few joints showing high resistance. 
A reason given by Mr. Hubbell is that much care is given to the pack- 
ing of all lead joints. This statement is borne out by personal observa- 
tion. 

** The Twenty-Four Hour Test.—The curve sheet shows the minimum 
and maximum strength of current during the 24 hours returning 
through the 12-inch wrought iron gas main. This main is connected 
by heavy copper cables to the power house which accounts for the 
heavy flow, at times above 3,000 amperes. The power house load cur- 
rent is also plotted on the same sheet and shows the similarity in varia- 
tions at the same hours. The railway company has agreed to sub- 
stantially reduce this flow upon this main by constructing additional 
track auxiliaries. 

‘* Attention has been called to the increase of current strength of the 
traction system during the last 2 years. A short table shows 53 per 
cent. increase in 2 years’ time at the D. U. Railway station, and 20 per 
cent. at the gas main above referred to, between the years 1903 and 
1905. 

** As it is probable that the same ratio of increase may be expected in 
future, unless a change is made, it is our opinion that a condition is 
being approached which makes it imperative that the railway company 
should make such change as soon as possible, at least before another 
summer’s traffic commences.” 


New York City.—E.ectric RAILway SYSTEMS. 


The electric railways in New York city may be divided into 3 divi- 
sions: The elevated system, the subway system and the surface system; 
600-volt direct current is used for operating each system. The electric 
power is chiefly generated in main power houses located on the water 
front, in the form of three-phase 25-cycle, alternating currents at either 
6,600 or 11,000 volts pressure. This is converted into 600-volt direct 
current in a pumber of sub stations which are located at approximately 
equal intervals along the railway line supplied. Each sub station sup- 
plies this direct current to that section of the line which is within its 
own economic area For the purpose of discussing the question of 
electrolysis each sub-station may be considered as an independent power 
station. The arrangement of conductors to convey the direct current 
from the sub-stations to the moving trains is briefly described for each 
system in the following: 

The Manhattan Elevated Railway.—The motive power of the Man- 
hattan Elevated Railway was changed from steam to electricity during 
the years 1902 and 1903. The electric power is supplied from 7 sub- 
stations having an aggregate normal capacity of 61,500 kilowatts, 
which, at the 625 volts pressure generated, is equal to 98,400 amperes. 

The positive supply feeder consists of a contact or third rail, installed 
on vitrified clay insulators. This contact rail.weighs 100 pounds per 
yard and is made in 60-foot lengths of a special grade of low carbon 
steel giving about 4 the conductivity of copper. The rail joints are 
bonded with 4 solid bonds of drop-forged copper having a tota) conduc- 
tivity slightly greater than the rail. The feeder system is divided into 
sections, each section covering the distance between 2 sub-stations. The 
contact rails for up and-down-town tracks are connected with cross 
bonds and usually no additional copper feeder cables are required. 
Current is supplied at each sub-station from the positive bus-bars 
through a 10,000-ampere circuit breaker and switch. The division be- 
tween sections occurs opposite each sub-station, and a sufficient gap is 
left in the contact rail so that a single motor car cannot span across 
from one section to the next. This arrangement of the positive feeder 
system utilizes to the fullest extent the conductivity of the contact rails 
and enables the load to be equalized between sub-stations. 

For the negative. or return, side of the direct current feeder system , 
the elevated structure and track rails are bonded together, thus forming 
a return path of gréat conductivity, so that the drop in the return cir- 
cuit is very small, The track rails are 90-pound high carbon rails 





bonded together with one No. 0000 co pper cable per joint. At intervals 
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of 90 feet, the track rail is bonded to the top chord of the longitudinal 
girder by means of a No. 000 flexible copper bond. The upper and 
lower chords of the longitudinal girders of the structure are bonded to- 
gether with from one to four No. 0000 copper bonds, the number of 
bonds increasing toward the sub-stations. The structure and track re- 
turn are connected, by means of bare, 1,500,000 cir. mils cables, to the 
negative bus-bars in the sub-stations. 

The Subway System,—The subway system in New York city was 
opened for traffic during 1904 and 1905. The electric power is supplied 
from 8 sub-stations which are located at an average distance of 12,000 
feet apart, and which have an aggregate power output of about 50,000 
kilowatts, or about 80,000 amperes at 650 volts. 

The positive feeder consists of a contact rail supported on insulating 
blocks of reconstructed granite. The contact rail weighs 75 pounds per 
yard and is made in 60-foot lengths of a low carbon steel giving about 
{ the conductivity of copper. Each rail joint is bonded with four 
300,000 cir. mils copper bonds. The contact rail is divided into two 
sections between sub-stations, one section being supplied with current 
from each sub-station. Ata point half-way between sub-stations, the 
2 sections are normally closed through quick-break switches. The con- 
tact rail is supplied with current through feeder cables which are con- 
nected to the rails at points along the lines. The feeder cables are all 
2,000,000 cir. mils stranded copper cables, insulated with paper and 
covered bya lead sheath. For the return circuit, one rail of each track 
is used, supplemented by copper return cables. The other rail is used 
for signalling purposes. The negative cables are identical in size and 
insulation with the positive cables. The track rail is a high carbon rail 
weigbing 100 pounds per yard of American Society, standard-section in 
33-foot lengths. The joints in one rail of each track, used for the re- 
turn current, are bonded with two 400,000 cir. mils copper bonds, 
placed under the splice bars. The negative bus-bars and return feeder 
cables are insulated from the ground. The tracks are also laid on a 
heavy stone ballast, which secures high resistance to ground, 

The Surface System.—The Metropolitan Street Railway Company’s 
system includes all the street surface railway lines of the Boroughs of 
Manhattan and the Bronx. Its lines in the Bronx also extend widely 
into the adjoining county of Westchester, its northerly termini in the 
villages of Tarrytown, White Plains and Mamaroneck being distant 
about 33 miles from the southern extremity of the system at the Battery. 
Within these limits, with about 500 miles of single track, it serves a 
resident population of nearly 2} millions, of which all but about 400,000 
are south of the Harlem river. 

The surface railways in the Borough of Manhattan have insulated 
positive and negative conductors placed in conduits to convey the cur- 
rent to and from the moving cars. ‘Chis is known as the double con- 
ductor conduit system, and, as the return circuit is completely insu- 
lated, there are no stray currents to endanger the pipes buried in the 
ground. There are at present over 200 miles of this conduit road in 
operation on Manhattan Island, all of which has been installed since 
1896. The surface railways in the Borough of the Bronx and in the 
adjoining territory are operated by means of the single overhead trolley 
for the positive, and the rails, augmented by insulated return cables, 
for the negative or return circuit. 

The Brooklyn System.—The Brooklyn Rapid Transit Company 
operates all but two of the surface railways and the entire elevated 
railways in the Borough of Brooklyn. These comprise a total of 544 
miles of single track, of which 478 miles are surface and 66 miles are 
elevated tracks. . 

The electric power for operating the cars of the Brooklyn Rapid 
Transit Company is generated in 6 steam power stations; at 5 of these 
stations direct current only is generated, and at the other both alternat- 
ing and direct current. Alternating current from the latter is sup- 
plied to 7 sub-stations which distribute direct current to the feeder 
system. There are therefore 13 stations in all which. are centers of 
distribution of the direct current. On the elevated railway a third rail 
is used for the positive feeder, and the service rails and the iron struc- 
ture are bonded together and are used for the negative or return feeder. 
The arrangement is similar to that used on the Manhattan Elevated 
Railway. 


The surface railways are operated with a single overhead trolley for 
the positive feeder. For the negative or return circuit the rails are 
used, together with a number of negative return feeder cables. Where 
the tracks run close to the elevated structures they are also heavily 
bonded to this structure in a number of places so as to increase the con- 
ductivity of the return circuit. The rails used on the surface rail way 
weigh generally about 100 pounds per yard, and a large number of the 
Joints are electrically welded, giving a conductivity of 100 per cent, 


Rehabilitation of Customers’ Piping. 

ee 
[A paper read by Mr. JoHn C. D. CiarKk, of St. Louis, Mo., before the 
National Commercial Gas Association. ] 


No doubt you have all noticed from time to time that gas properties 
are being purchased throughout the country, and that in almost every 
case the new owners are called on to spend a vast amount of money in 
rehabilitating the works, mains, services, meters, etc. This apparently 
is as far as anyone goes to put their own properties in good shape and 
earn more money for them. I have often wondered why the subject 
was not gone into a little further, and the pipes and appliances of the 
customer rehabilitated and put in good working order for the consump- 
tion of gas, and why this was not included in the general plan of re- 
habilitating the property so purchased. 

Take any good-sized town that has been in existence for say 50 years. 
There is no question but that some of the customers’ piping is entirely 
too small to serve the gas appliances which they now have, and if any 
more appliances should be added to their piping they would not get 
satisfactory results, neither would the gas company get satisfactory 
revenue. 

And again, for years past gas companies have been running pipes for 
appliances, but I have never heard of a case where a gas company 
made a first installation that they ever ran any pipe larger than re- 
quired by the appliance installed. 

It has been common practice to go into a man’s premises who is just 
commencing to use gas, and if his first purchase is that of a range, if 
the distance is not too great, to run }-inch pipe from the meter to the 
range. Then if a water heater were subsequently purchased the heater 
would be connected to this first piping; and if a laundry stove or other 
appliances were purchased, they would also attach them to this piping. 
In this way the original pipe which was installed is made to become the 
fuel system and, of course, becomes too small to serve the purpose for 
which it was installed. 

Then, again, in the fitting work which has been done in the past, 
quite a number of pipes were trapped. These the gas company takes 
care of in the winter by blowing them out, but makes no effort to re- 
move the source of the trouble. Summer time comes again and they 
forget all about it until the following winter. 

A systematic inspection of piping and fittings in almost any town will 
show that somebody will have to goto considerable expense in rehabili- 
tating customers’ piping. At the time the majority of the buildings 
were piped, no attention was paid to sizes, to allow appliances to be in- 
troduced later for the use of gas, and even gas companies in years past 
have done considerable poor work themselves along the same lines. 
To remedy this trouble in the future and provide means for the cus- 
tomer to get all the gas he wants, and at the time he wants it, a set of 
rules and regulations for running piping for fuel is herewith submitted. 

All new buildings should be equipped in accordance with same, and 
all pipe work run by the gas company should also be run according to 
these rules. These rules are based on the class of buildings the pipes 
are to be placed in. A residence that has alaundry, kitchen and 3 or 4 
fireplaces should be figured about as follows: Each laundry to be 
counted as one opening; each kitchen to be counted as three openings; 
each fireplace to be counted as one opening. 

At the time the building is built, pipe should be run to supply fuel ap- 
pliances at each of these locations. If appliances are not to be installed 
at the time building is piped the fitter should be permitted to run the 
pipes to these locations and cap up. If in an old building the gas com- 
pany receives an order to place a gas range, the necessary fuel pipe of 
the proper size should be run in the basement to supply all of the appli- 
ances that may be used in the building at any time. 

In making the run through the basement, plug openings should be 
left in the fuel line opposite such fireplaces and other locations where 
fuel appliances are to be used. While, of course, on the start, this will 
cost the gas companies a trifle more for pipe, and a slight increase in 
labor, it will always leave them a fuel system in each of their custom- 
ers’ houses that will take care of any additional appliances that may be 
installed later. ” 

In cases where Ruud or Monarch water heaters, or appliances of 
similar character, are to be installed, a separate exposed run should be 
run direct from the meter to the location of the appliance. When ex- 
posed piping is run it would be well to hang pipe so there is a }-inch 
clear space between pipe and ceiling to admit tools for the purpose of 
cutting run to insert tees. A 

In conclusion, would say that the matter of piping for appliances 





(To be Continued,) 


comes so close to the commercial man that it behooves him to be on the 
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alert and see that the proper sized piping is run to all appliances, so 
that all our customers may obtain satisfactory service from the appliance 
installed, and that we do not have to be continually tearing up their 
premises to run larger sized pipes. Put just a little more money into 
good, first-class appliances and good sized piping and you will not be 
under continual expense for maintenance or rehabilitation work. 
Everybody hates to pay out money for repairs, and when you are plac- 
ing an appliance for anyone is the time to get the money required to 
have it installed properly, and do not place yourself in the position 
where you will have to go to anyone and ask him to spend money for 
repairs or maintenance. 

Fuel System.—All piping for a separate fuel system must be taken 
from the service pipe, a separate meter provided, and must be run and 
used for supplying gas for fuel only. 


Size and Length of Tubing and Greatest Number of Openings Al- 
lowed in Piping Buildings for Use of Fuel Gas.—This Table for 
Dwellings, Apartment Houses and Flats Only.—Length of Pipe 
in Feet. 


Number of 
4e-Inch 


8-Inch 4-Inch 
Openings. ) P 


ipe. ipe. 
400 500 
400 500 
400 
400 
400 
400 


¥-Inch %-Inch 1-Inch 14-Inch 1}-Inch 2-Inch —— 
Pipe. pe. Pipe. Pipe. tipe. Pipe. ipe. 
80 100 150 300 

150 


100 
150 


100 
80 120 
50 100 
30 80 
70 


25 
20 60 


300 
300 
300 
300 
300 
250 
250 
220 
200 
180 
150 
120 
100 

70 

50 

40 

30 

20 


500 
500 
500 
500 
500 
500 


300 
300. = 5500 
400 
220 400 
200 
300 
120 
90 
60 
40 
30 
25 
20 


200 


120 
100 
80 
60 
40 
20 
No illuminating flames will be allowed, and no branches or outlets 
provided for other openings than those intended for fuel appliances, 
such as fireplaces, kitchens and laundries. Illuminating burners will 
positively not be allowed on fuel systems under any circumstances, 
Rules Governing Size of Pipe.—To govern the size of piping to be 
used for fuel systems, the following rules should be followed: 
Consider that each apparatus will be used to its maximum, and all 
pieces at one and the same time. Use as a basis for figuring pipe the 
following in ordinary residences and flats: Kitchen, 3 openings; 
laundry, 1 opening; each fireplace, 1 opening. An opening is figured 
to be 4inch. For large buildings, consult the company for sizes of 
piping required. No fuel opening should be less than 4 inch. In 


figuring up the number of openings to be supplied use the following 
relations: 


One §-inch opening=two }-inch openings; one 1-inch opening = 4 }- 
inch openings, or 2 }-inch openings; one 1}-inch opening = 7 34-inch 
openings, or 4 }-inch openings, or 2 1-inch openings; one 1}-inch open- 
ing = 12 }-inch openings, or 6 3-inch openings, or 3 1-inch openings; 
one 2-inch opening = 20 }-inch openings, or 10 }-inch openings, or 5 
1-inch openings, or 3 1}-inch openings, or 2 1}-inch openings. 


If exact number of openings required is not given in the table, use 
the next larger size of pipe. Openings } inch in diameter will be al- 
lowed only when the maximum amount of gas to be used through 
them does not exceed 50 cubic feet per hour for each opening. 

Length of Pipe. 
Do not run over 15 feet of 
“ “ 50 “ 
(a) 80 
100 
150 
200 


Inches. 





Length of Pipe. 
Do not run over 300 feet of. 
ac ee 400 
500 


“ee “ce 


Residence or flat of 12 rooms or under: Kitchen openings, not less 
than 1 inch; laundry openings, not less than 4 inch; fireplace open- 
ings, not less than 4 inch. 

Residences of flats of 13 rooms and over: Not less than 1 inch; not 
less than } inch; not less than 4 inch. 

All Ruud, Monarch and Columbia water heaters and heaters of this 
type should be provided with separate runs as provided in the follow- 
ing table: 

Columbia. Ruud. 

No. 0 No. 3 
ae | a ot. | 7 
“ 2 “ee 6 12 
ina in. - 20 

Hotels, boarding houses, restaurants, etc., should be considered 
special. The table is sufficient to cover almost any case of fuel piping 
gjzes that may arise, but it is advisable for architects, builders, and 
others installing fuel piping systems to confer with the company’s in- 
spectors on all such installations in large buildings. Openings for 
fuel appliances should, as a rule, be 12 inches from the floor and pro- 
ject 14 inches clear from the finished wall. All other rules for piping 


and inspecting not inconsistent with these, will be the same as for the 
illuminating system. 


Monarch. 


No. of Openings, 
No, 0 


7 


— 


For Gas Engines. 
Size of Engine. 


1-horse power 
9. 
5- “ 
7- e 
12- * 


No. of Openings. 


Supply for gas engines must be separate, and an independent service 
will be required, unless a governing holder or other similar device, ac- 
ceptable to the company, is used. It is advised that before proceeding 
with the installation of gas engines, or piping for same, consultation 
be had with gas company’s inspector. 








[Prepared for the JournaL, by “ R.”’] 
Lighted Upper Apartments. 


— 


Judging from what I am able tosee, while traveling about the world, 
we are fast approachiug an age of upper lighted apartments of dwell- 
ing houses. That is, the upper rooms or some upper works specially 
erected are furnished with the necessary brilliancy of light to demon- 
strate that ignited flames of some kind are prevailing. There are 
occupants of houses who just delight in having the attic, the top girl’s 
room, the second cook’s skyscraper, the tower or the belfry of the 
house, lighted up as if there were a festival in progress; and, when you 
come tothink it over, it is not a very bad idea afterall. There is 
hardly anything so pleasing to look upon as the evenly lighted home. 
It is a pleasant picture to look upon the house which has its upper 
lights ‘as well as its lower lights burning. The home is made much 
more attractive tothe people. The members of the family are more 
likely to remain in the brilliantly lighted home. The saloon, the 
places of amusement and the dancing halls do not economize in light 
in the least. They furnish light on the outside and in the top stories, 
they consume light in the halls and nooks and corners everywhere. 
The result is they are attractive and entertaining. You cannot expect 
people to stay at home evenings when the rooms and halls are dark or 
gloomy. Therefore, I believe we are getting into a time in history 
when light shall count for much in the career of man. 

It has long since been proven that the beautiful home is the home 
which sheds forth its light from the windows over the scene of dark- 
ness for the returned traveller or the wayward son. The hostess can 
well entertain the guests when the lights glim forth from every point 
of the house, whereas if the place is poorly lighted the entire evening 
drags and something seems to be lacking. Consequently there has been 
a great demand in recent years for the introduction of lights for remote 
corners of houses. The towers have been entered and the apartments 
of the attic, where the owls formerly held sway, are now fitted with 
apparatus for diffusing light over the attractive scenery. The loving 
housewife delights in having the upper section of her home shining 
with the glow of colored lights. As a result of these systems of light- 





Feb. 4, 1907 American Gas 


Light Rournal, 187 








ing unoccupied rooms in the upper portions of houses, we find that 
numbers of plans have been installed. At one home, where there were 
no other means of communicating a gas jet to an attic room, the gas 
pipe was run on the outside, having passed out through the window of 
the story below, entering the window above, as per the pipe line shown 
in diagram 1, but asa rule the pipes can be tapped on the inside and 
the line extended up through a floor to the attic room. I have seen 
rubber tubing used for this service, but it is better to have the gas man 
call and install a regulation ontfit of pipes and jets. Of course there 
are those who insist upon using the candle, the oil light or the portable 
gasoline or carbide gas outfits for lighting upper and distinct rooms. 
A great deal of annoyance is experienced when this is done. 

The cat may upset the lamp; the candle may burn low and set the 
stand on fire, or something may happen to almost any description of 
portable light. Gas is the best for this service because it is safe. The 
upper rooms are not used very much in some homes, and you do not 
want to have to run up the stairs every hour of the evening to see if 
everything is right. Some putin electric lighting systems for the lights 
for the unused attic rooms, the towers and kindred apartments. There 
can hardly be anything more pleasing to look upon on a dark night 
than the red or other colored lights of the tower of the stable. Fig. 2is 
a drawing of an installation of this order. The several lights are ar- 
ranged so as to have one opposite each window, or else the lights can 
be clustered. Figs. 3, 4, 5 and 6 show some ways of planning the lamps 
for this purpose. In the event that acetylene gas is used, two or more 
of the little lava tips can be used to good advantage on one stem. It is 
a good idea to employ globes. The colors in the lights may be had by 
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using colored glass in the window sash or by using colored glass globes, 
and both systems are employed with equally effective results. In some 
of the towers of buildings are placed a system of signalling with the 
lights. This requires a shaft to be adjusted to the base lamp, which 
shaft reaches down into the lower rooms through the walls—the shaft 
is turned by a crank, and the different colors may be cast. 

Fig. 7 illustrates a method of using a double reflector light, one re- 
flector being fixed on either side of the window frame. The lights are 
cast one against the other and considerable brilliancy results. The 
bright, white light, made with air pressure on a tank containing gaso- 
line, is sometimes used for the lighting of the upper apartments of 
dwellings. The jets for this light are as shown in Fig. 8. Occasionally 
the light is burned on a mantle, in which case extreme brilliancy fol- 
lows; still the common gas jet fills the bill about as well as any kind 
of light. One may see some ornamental devices used for the lights of 
the upper windows, and one of this order is shown in Fig. 9. Itisa 
large hanging basket affair with the lights arranged to burn inside. 

Fig. 10 shows the metal tube system of adjusting the lights for ser- 
vice in an upper apartment where protection from the wind is needed. 
There are exterior stands and archways on roofs which may be lighted 
up. The protecting cylinders are of sheet metal and are set so as to 
cover the flame. The lights pass out through the openings in the 
cylinders. Then there are methods of developing the lights thus 
generated by means of magnifying lenses, arranged as in Fig. 11. 
This consists of putting a lens opposite the blaze, supporting it on the 
frame as shown. The light passes through the lens and is magnified. 


Fig. 12 is a view of one of the large pieces of magnifying glass used 
for this service. 











Light on Light in Faraway Lands. 
—__ 


By Mr. FEtrx J. Kocu. 


American users of gas or electric lights little reckon the importance 
which candles and oil still play as illuminants in far southern Europe, 
the principalities along the Danube, and in the upper Balkan moun- 
tains, The candle, in fact, is paramount. Every house is illuminated, 
when at all, with candles. These are long, white affairs, invariably 
tied into bunches by their wicks, and so suspended from the roofs of 
the several bazaars. Bazaars of a sort in a given town are always 
clustered together, and prices and wages are always the same. Hence, 
whether you buy candles in one place or in another, there is no differ- 
ence at all. 

Candles, despite the great consumption, are relatively high in price. 
In every hotel there is a fresh candle in the ‘‘stick” awaiting the 
roomer’s use. Let him have only as much light as this, however, he is 
charged for the whole of it on the bill. In consequence many travel- 
lers buy a dozen candles at the outset of a voyage, using these in place 
of those of the hosts. 

In some of the larger Balkan cities, Bucarest and Belgrade, for en- 
ample, electricity has been put into the hotels by way of illuminant, 
but here ‘‘ lumiere” is invariably charged on the bill, whether used or 
not. 

While great Greek or Bulgar orthodox churches are not conspicuous 
for their illumination, there are occasions when these fanes are excep- 
tionally bright. It is quite the custom, especially in Servia, for the 





Decorations in which Tapers are Thrust. 


churches to maintain a booth out in the vestibule, where long, yellow, 
wax tapers, of the thinness of a joss stick, are sold, the proceeds going 
to the support of the church. 

When one cannot stay to say many pater nosters, he buys of these 
tapers. Then inside the church, on the altar screen, or at the rear, 
there is a stand (diminutive telegraph poles made of zinc), to which 
these tapers are fastened by melting a bit of their own wax and per- 
mitted to burn. The sight, then, is not at all displeasing. 

At funerals in Bulgaria, as the mourners gather in the church in ad- 
vance of the arrival of the corpse, each and all are furnished with 2 or 
3 tapers of this sort. These they light, one from another’s, the 
first, however, having derived its light from a longer lighted taper in 
the hands of the dead. 

At Plevnt, in Bulgaria, exists a custom whereby each and every 
mourner must shake hands with the corpse in its coffin. To heighten 
the terror of the scene, on the dead form Maltese crosses of these tapers 
are placed, the center of the cross being made by laying 2 tapers, one 
over another, upon a coin and then melting with wax. These ends 
well upturned are likewise lighted. 

Furthermore, at funerals in all these Greek Church lands the corpse 
is preceded by two children bearing a mammoth pudding, to which all 
mourners are helped, and the pudding holds in its center another 
bunch of the bright burning tapers. 

In the Balkans illuminants outside the city are almost unnecessary. 





The peasants, one and all, are exceedingly poor, Even meat is eaten 
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only on great feast days and at celebrations, because of the price. 
Artificial light is an unwonted extravagance. 

The peasants rise at sun up. All day they work in the fields; at 
nightfall they return to supper. Then they are tired and ready for 
bed. The year round there is no variation in their labor or routines, 
hence there is nothing to talk about. The per cent. able to read is 
very small; the per cent. who can read, and have anything in which 
to indulge their knowledge, is even smaller. Result, wherefore there 
is no need of artificial light. 

In Montenegro and some of the more southern of the States, petroleum 
has come into play as illuminant. In fact, riding into Cetinje, the 














Arc Lamps on Belgrade Streets. 


capital of Montenegro, from the gloom of the mountains, one never 
will forget the effect of the heavy, old-fashioned street lamps, projecting 
from one corner of every house on the main highway. The petroleum 
can, in fact, is met with all over the Balkans, being an actual medium 
of exchange, passing current as a piece of money. The reason for 
which is simple, 

In the Balkan States, unless one lives beside a river, water is never 
free. On trains, in inns and the like, a glass of water is sold, just as 
soda water or beer is with us. Towns have their town fountains, of 
course, but unless one is willing to walk to these, as did Rebecca to the 
well, they must buy their water of the itinerant bawker. This, how- 
ever, becomes expensive, so in every household it is the daily duty of 
some member thereof to go to town for the water, and the messenger 
makes use of the petroleum can, as the handiest allround vessel for 
such purpose. 

In the caves of St. Canzian, on the east coast of the Adriatic, the 
flashlight has already made its way, though tourists desiring the use 
of one of these pay heavily for the privilege, at so much per centimeter 
of magnesium wire used. Originally the torch was employed in show- 
ing them through the caverns. 

The general illuminating force of the Balkans, however, is still Old 
Sol, and the probably younger moon. Light is spared (when of artificial 
sorts), to the maximum, and while there are abundant streams to fur- 


nish water power for electric illuminant, their putting into service is 


undoubtedly still a matter of the far distant future. 








Illuminating Power and Calorific Value. 
ee 


By Mr. R. NELson, in Gas World. 


The trend of the present day in regard to illuminating power tests is 


in the direction of a standard burner that may be universally adapted 
to any gas, of whatever value, and varying within what may be termed 
practical limits, such burner to be used so as to obtain the maximum 
results from the gas under test, This seems to have been met by the 
“adjustable” Argand; and, judging from recent legislation, we may 
expect in the near future a universal testing clause, and one that will 
go to make the comparison of illuminating power tests of such a stand- 
ard as has hitherto not been obtainable. It has been, and is yet, a very 
difficult thing to compare the tests of various companies’ outputs, as 
what with different test burners and the modes of using these—not to 


son has been far from reaching anything near an ideal; and until such 
a clause has been drafted as will meet with the approval of all con- 
cerned in the construction and uses of the necessary apparatus, so long 
will the important consideration of ‘illumination ” fall short of that 
high standard which should be the goal of all connected with the gas 
industry. 

When such a position has been reached, and it seems to be within 
measurable distance, then there should be no hesitation in attaining 
what has been for years a desirable consummation. All authorities 
dealing in our commodity will no doubt keep this question to the front, 
so as to take advantage of the inclusion in their extended powers of 
any model clause that may have the approval of the governing bodies. 
Comparative Tests with Different Argands.—Low illuminating 
power seems to be the order of the day; and if we are to have a gas of, 
say, 14-candle power as tested in an ‘‘ adjustable” Argand,which, judg- 
ing by recent reports appears to find most favor, then a short disserta- 
tion on how this is going to affect our ‘‘ article,” from the point of view 
of both producer and consumer, may be of interest to all concerned. 
It was with this object in view that the following series of tests with 
the present ‘‘ specified” and an ‘‘ adjustable ” Argand were undertaken, 
The first Argand was of the 15 hole variety, with a chimney 7 inches 
by 14 inches, the gas being burned at the 5 cubic feet rate, in accord- 
ance with the specified testing clause. Argand No. 2 was of the 24- 
hole type, with an adjustable air supply and a 6-inch chimney; the gas 
was burned to obtain the maximum illumination in all cases, and the 
resulting figures were corrected to the 5 cubic feet per hour rate. 

It may be stated that in the majority of the cases under notice, the 5 
cubic feet per hour rate was adhered to with the ‘‘ adjustable” Argand 
tests, as this was found to give maximum results, especially with gases 
of the lower illuminating powers; and with this particular burner it 
was not necessary to reduce the rate of consumption until over 15-candle 
power gas was being used, the results as shown being fairly even, thus 
proving that the air supply was under efficient control within very 
wide limits. 

The following table gives the comparative figures obtained with the 
two burners previously mentioned. The gas under observation was 
neither ‘* diluted” nor “ enriched” at the time of testing, but was ob- 
tained under the usual working conditions of carbonization. 


Table of Illuminating Powers, Using Argands Nos. 1 and 2. 


Illuminating Illuminating Candles per Candles per 

Gas Under Power with Power with Cubic Foot. Cubic Foot, 
Test. Argand No.1. Argand No, 2, No. i. No. 2. 
i scenke ese 11.50 15.26 2.30 3.05 
asi iues he 11.70 15.71 2.34 3.14 
sve cnw hs ae 12.08 16.15 2.42 3.23 
aa 12.36 16.59 2.47 3.32 
pin ios shat 12.96 17.18 2.59 3.44 
| rors 13.60 17.43 2.72 3.49 
Sr in ccubesce 14 27 17.85 2,85 3.57 
ae ° 15.10 18.75 3.02 3.75 
a kewse ae ke 15.26 18.54 3.05 3.71 


In considering the above table it will be found that the increase in 
illuminating power in using the No. 2 Argand over the results obtained 
by the No. 1 Argand is as follows: 


Per Cent. 
A 11.50-candle power by No. 1 the increase (No, 2) = 32.7 
C 12.08 és se “ 33.7 
F 13.60 ee - 28.16 
H 15.10 a " a 24.17 


The Commercial Value.—Thus, in the figures obtained during the 
present tests, the higher increased values are shown in the lower illumi- 
nating powers, a proportionate reduction taking place as the illuminat- 
ing value increases. The writer does not put this forward as showing 
what may result in the use of any ‘‘ adjustable” Argand, but simply 
gives the figures that have, up to the time of writing, been obtained 
with the particular burners experimented with; and it may be (and 
there is, perhaps, every reason to believe it will be so) that a burner 
will be devised that will give the same proportionrte increase to all gases 





of varying values within practical limits. What, then, would be the 
position of a company after having obtained an amended testing clause 
with the inclusion of an *‘ adjustable” Argand? 

To cite a hypothetical case based on the preceding figures, suppose 
the illuminating power to remain at, say, 14 candles, and the new test 
burner to be “‘ adjustable,” then, instead of the producer supplying gas 
of 14-candle power—as judged from the point of view of the consumer 
—he would be empowered to supply gas of about 10 candles, as com- 
pared with what was to be supplied under the old act, always bearing 





mention the varying standard illuminants, ete,—the basis of compari- 


in mind that the customer will examine the article he purchases from 
the one standpoint. 
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This would be a somewhat drastic change to make within any short 
time, and the writer does not intend to say how it might be done to the 
satisfaction of all concerned. Various local and other conditions would, 
of necessity, have to be seriously considered, and it would remain with 
the individual parties to give judgment thereon. 

These thoughts are simply given utterance to, seeing that in some 
(perhaps rare) cases the buyer does not grasp the value of his gas sup- 
ply as he does that of other goods which he must, of necessity, purchase ; 
‘‘bad gas” being only too well known to the average gas manager as 
the plea for all faults. 

Calorific Value Tests.—As the calorific value of gas is now being 
looked upon as of greater importance than illuminating power, it is in- 
teresting tocompare the difference in this respect in the case of the gas 
under notice. 

The following table gives the various calorific values of the gases ex- 
perimented upon as ascertained in a Boys’ calorimeter: 


Net Calorific Value, 


Gas. B.T.U. per Cubic Foot, 
i cine e dik aakte ince die ehinankb do whan A aenaced 502.40 
enna nae Rianne ewawe cieam aeetwas 518.43 
ide eee th Mibdeensannwanwe seek ands 515.71 
Gianni dgit ines Anipelinnd cuky Mawaaiens 525.40 
a cite ld shea as ht thse alsin on bil dbnine 530.32 
Wee Shheechbkees 6s voeedsoasbawa wasn 537.41 
DGnbbavaehekls 645svuwen owas aevedebes 542.18 
Dtidkte uhsthiwnthieesakecnideniunaees 554.52 
Aid ell atidin beth bce iniinn kano wre aanbianiaies 554.19 


Thus the gas under test marked G, having an illuminating power of 
14.27 candles, has a calorific value of 542.18 B.T.U., while a gas of 10 
candles would have an approximate heating value of, say, 450 B.T.U.. 
or a reduction in illuminating value of 29.92 per cent., but of only 17 
per cent. in calorific value. It is evident, therefore, that, judging from 
present-day conditions of gas consumption—i. e., incandescent lighting 
and heating generally—the ratio of reduction that would obtain under 
our hypothetical case would not be so serious as might at first be antici- 
pated, It remains with the industry at large to educate their customers 
up to this point, so that they may see for themselves the merits of any 
proposed alteration. 

The necessity for standard testing clauses, whether of calorific or 
illuminating values, is of the utmost importance, and would go far to 
convert what is sometimes very much like chaos into cosmos. 








Some Points on Illuminating Engineering for the Small 
Central Station. 


———< 


{Read by Mr. J. R. CRAVATH, at the last meeting of the Northwestern 
Electrical Association. ] 


In a short convention paper of this kind it is manifestly impossible 
to take up thoroughly even one small branch of illuminating engineer- 
ing. All that I can, therefore, hope to do in this paper will be to give 
a few hints of practical value to the central station man as tosome of 
the things to be aimed at and avoided in securing good illuminating 
results for customers. The awakening to the importance of illuminat- 
ing engineering during the past 18 months has been truly remarkable, 
and has been both a surprise and a gratification to those of us who have 
made this subject a hobby for several years past. Of all those who 
should rightly take an interest in securing better illumination for the 
money expended, central station men have far outnumbered any other 
class. While this fact might seem peculiar to the general public, 
which erroneously supposes that the central station companies want to 
get the biggest revenue possible for the least service rendered, it does 
not seem at all peculiar to those familiar with the broad-minded and 
progressive men in the central station industry. It is hardly necessary 
to say that it is recognized by all progressive companies that the secur- 
ing of better illuminating results for a given expenditure is one of the 
best means of stimulating the central station business and of meeting 
the competition of other illuminants. 

We are on the eve of a great change in the electric lighting industry. 
The incandescent lamp in its various new forins is being so enormously 
increased in efficiency that it promises not only to displace all other 
electric illuminants for indoor work, but to drive out of use many of 
the common competing illuminants such as gasand gasoline. Of equal 
importance with the introduction of higher el ficiency lamps is the pro- 
gress that is being made in the art of getting the most effective illumi- 
nation from whatever lamps are used. 

The two principal points to be borne in miyad by those wishing to de- 
sign good illumination are: First, the blindirig effect of lamps placed 


in the ordinary line of vision, and second, the importance of directing 
most of the rays of light where they are ueeded instead of letting them 
escape in directions where they are useless, The bad effect both on the 
eyes and on the apparent illumination of a room, when lamps are 
placed where the eye cannot escape them is probably too well under- 
stood by this time to need further explanation. At least, if it is not 
understood, only a little experiment is needed to make it clear. In 
connection with the practical application of this point, the problems 
are confined to locating the lamps so that they will not blind the ob- 
servers or to covering them with diffusing shades and globes. 

The second point, that of directing most of the light in useful direc- 
tions, makes it necessary to have information at hand on the distribu- 
tion of light about the different illuminants under consideration when 
used with the reflectors, shades or globes with which they may be 
equipped. Here one deals no longer with general principles, but with 
engineering data on the various appliances. Previous to 15 months 
ago exact information on this point was very meager. It is now ob- 
tainablein much larger quantities than it was then and within the next 
few months there will be further important additions to the available 
literature on the subject. Manufacturers of lamps and glassware are 
beginning to appreciate the fact that they must furnish photometric 
curves from some reliable laboratory showing the light distribution 
about lamps with the various appliances used therewith, if they are to 
sell their goods to people who are particular as to what illuminating 
results they get and who take the performance as well as the general 
appearance of the device into consideration when purchasing. 

The question of the performance of different specific reflectors is one 
which cannot very well be taken up in a convention paper of this kind, 
as it is one which consumes time and requires careful study. Anyone 
designing illuminations must be very familiar with what is obtainable 
on the market in the way of appliances for changing the natural dis- 
tribution of light about a lamp. A few general observations are not 
out of place here, however. 

There is as much difference between the different kinds of glassware 
that may be placed over an incandescent lamp as there is between the 
performance of a lawn sprinkler and a fire hose nozzle. The perform- 
ance of a bare incandescent lamp or a lamp placed within an opal, 
opaline, frosted or pressed glass inclosing globe may be compared to 
the lawn sprinkler; that is, the light is thrown out in all directions, 
more being thrown horizontally than any other way. The performance 
of some of the concentrating conical reflectors, either of the opal, pris- 
matic or mirror types, can be compared to the concentrated stream of 
water from a fire hose nozzle. Each form of light distribution mani- 
festly has its proper place. I am frequently asked what I think of some 
kind or make of reflector or globe. The answer is nearly always the 
same: ‘‘ An excellent thing in its proper place.” To be sure, there are 
a few for which the proper place is the scrap pile. Personally, I would 
place in this latter classification all opaline inclosing glass globes, which, 
while absorbing considerable light, nevertheless are not sufficiently 
dense to prevent the lamp filaments showing through with a dull, sickly 
hue like a red-hot hair pin. They are certainly not ornamental and 
accomplish only imperfectly the object of softening the light. A dense 
opal globe is one of the best diffusers, but its absorption of light is high. 
Frosted or sand blasted and holophane inclosing globes give excellent 
diffusion with the lowest possible absorption. 

The most generally useful reflectors on the market at the present 
time are those of opal glass and those of prismatic glass. Opal glass 
has been known and used as a reflector for many years. Prismatic re- 
flectors have come into use more recently. These two types of reflectors 
are most generally useful because with them it is possible to throw a 
certain proportion of the light in the directions where it is most needed, 
and at the same time, some light passes through to illuminate the upper 
part of the room. It is possible to obtain very similar light distribution 
effects with opal and prismatic reflectors. At present writing there is 
this difference, however, that prismatic reflectors have been made in a 
greater variety of forms and that, therefore, one can obtain a greater 
variety of light distribution effects with prismatic than with opal glass- 
ware. Opal glassware being an unpatented trade article, there seems 
not to be the incentive to manufacturers to produce it in shapes scien- 
tifically correct that there would be were some one manufacturer put- 
ting it forward in competition. The relative appearance of prismatic 
and opal reflectors is a matter of personal taste which it is useless to 
discuss here. 

Among the opaque reflectors there are several mirrored types and 
those of metal either coated or uncoated on the inside. The use of these 
is confined to places where it is not necessary or desirable to have some 





light shine through the reflector. A mirrored reflector for most prac- 
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tical uses must either have a corrugated surface or be equipped with a 
frosted bulb lamp to avoid streaked light. Of the metal reflectors 
aluminum with frosted finish inside is the most generally useful, as it 
is easily cleaned inside with sandpaper at any time and the frosted 
finish makes unnecessary the use of a frosted bulb lamp. 

The following are a few practical points of policy and management 
that can well be observed by central station companies desiring to pro- 
mote the more efficient use of incandescent lamps on their circuits: 

Encourage the installation of lamp sockets pointing straight down, 
both for chandeliers in residence lighting in the majority of residences 
and for store lighting. It is frequently difficult to produce good illum- 
inating results with lamp sockets at an angle. Withdiffusing reflectors 
too much light will be thrown up toward the ceiling and with concentrat- 
ing reflectors concentrated beams of light will be thrown out at the var- 
ious angles at which the lamps point, causing an unpleasantly uneven 
distribution. In either case the lamp filaments will be visible to anyone 
within range of the reflector, unless shortlived frosted bulb lamps are 
used. Furthermore, lamp sockets come to pieces and shade holders sag 
under the weight of shades at an angle, producing a slovenly appearance. 
If your company does wiring and sells fixtures, put this rule into prac- 
tical operation at once. It costs no more to make chandeliers with 
pendant sockets than any other way. 

Equip every chandelier which goes into the general living room of 
an ordinary residence with what is frequently termed by fixture makers 
a ‘‘bottom tap,” that is, a socket at the bottom of the main stem. 
There can be used on this bottom tap a reflector which will coneen- 
trate light around under the chandelier for reading purposes, leaving 
the lamps on the fixture arms to be equipped with glassware for the 
general distribution of light in every direction throughout the room on 
special occasiuns. 

Do not encourage the erroneous idea that the majority of fancy elec- 
tric portable lamps are satisfactory reading lamps. This erroneous 
idea has probably done the electric lighting industry as much damage 
in residence lighting as any other one mistake in illuminating design. 
A portable stand lamp with a very deep opal dome shade will give a 
fairly satisfactory reading light immediately around a small table. 
Such a dome is not specially ornamental and a light much more satis- 
factory both for reading and for general illumination can be provided 
by the proper opal or prismatic reflector placed on the bottom tap of 
the chandelier, assuming that the readers sit under the chandelier. 
Furthermore, this chandelier bottom tap lends itself readily to the at- 
tachment of a short drop cord on which is arranged a concentrating re- 
flector which can be used for work requiring very intense illumina- 
tion. 

If possible, do not allow any art glass domes to be installed in cus- 
tomers’ dining rooms or elsewhere, with the old-fashioned arrange- 
ment of a cluster of lamp sockets in the dome pointed at various angles. 
The lighting within the dome should be done from one socket pointing 
straight down in which a lamp of any desired candle power can be 
used. Over this lamp should be some type of reflector which gives a 
pliotometric curve with “ears” on it; that is, it should give more light 
at an angle of 40° from the vertical than directly underneath, so that 
the table top will be evenly and efficiently illuminated. Above this 
one lighting socket in the art glass dome there may be a couple of other 
sockets for the attachment of electric chafing dishes, etc., but the prac- 
tice is not at all to be recommended, a new house should always be pro- 

vided with a separate heating circuit and a floor outlet for the easy 
connection of heating devices to be used on the dining room table. 

Discourage as far as possible the use of glassware which neither ac- 
complishes thé diffusion and softening of the light nor the directing of 
its rays at useful angles. Some central station companies do not have 
such control over what is placed on their lines, but in other cases they 
have almost entire control of the matter. The glassware and fixtures 
that will be used on new jobs in a town will depend almost entirely on 
what the company or contractor keeps in stock. It has been observed 
that a great many of the smaller companies are loaded up with a lot of 
glassware and fixtures which are not at all likely to be conducive to 

the satisfactory use of electric light. The average customer will take 
an inefficient device because he can get it at once, rather than wait for 
something better to be ordered from a distant supply house. To him 
one is just about as good as another. 
Discourage the use of large chandeliers with small lamps, except 
possible as a decorative feature. The new large high efficiency units 
placed either alone or in clusters of two or three will give much better 
results. 


Except where the color of the arc lamp is desired, incandescent clus- 





give better illuminating results than the ordinary arc, and will be free 
from the great variations common with arc lamps. 

Do not use the new high efficiency incandescent lamps of 100 watts 
and over without having the bulbs two-thirds frosted for the concen- 
trating and distributing reflectors and frosted on the tip with the new 


bow! reflectors, These lamp filaments are too large and the light too 
intense to be exposed, without some method of diffusion for the pro- 
tection of the eye. 


. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ee Sec 

THE Bartlett-Hayward Company, of Baltimore, Md., has been 

awarded a contract for the construction of a 5-lift storage holder on the 

Williamsburgh branch of the Brooklyn Union Gas Company. Its 

rated capacity is 5,000,000 cubic feet, and it is to rest in a steel tank. 





AFTER much contention the deadlock in the Phillipsburg (N. J.) 
Town Council over the matter of the public lighting of that place, in 
so far as electric arcs is concerned, has been ended. The contract goes 
to the Easton (Pa.) Gas and Electric Company at its bid of $65 per arc 
perannum. The life of the contract is 5 years. 





Mr. Epwarp M. WALKER’s resignation as General Manager of the 
Bristol (Tenn.) Gas and Electric Company has been accepted. 





THE new course in Gas Engineering, Mechanics’ Institute, Rochester, 
N. Y., is in good working order, and is attracting considerable atten- 
tion. 





Tue New York Commission of Gas and Electricity has denied the 
application under which it was asked that the trading of the Water- 
town Gas Light Company and of the Watertown Electric Company 
might be consolidated. The Commission having examined both plants, 
and analyzed the conditions under which the companies were carrying 
on their busineess, decided it would be against public interest to permit 
the consolidation of the gas and electric lighting supply of the city. 
In fact, the Commission in substance said that such consolidation would 
place the power in the hands of the Company, after consolidation, to un- 
duly advance the *‘ interest” of one kind of lighting at the expense 
of the other, and often force consumers to accept the product of one of 
the companies when desiring another—whatever that may mean. 





JupGE TaYLorR has ordered Mr. John McSweeney, as Receiver of the 
properties of the Wooster (O.) Gas Light Company, to sell the same at 
public auction some time during the current month. 





Mr W. F. DoELKER, who has represented the Child-Hulswitt in- 
terests in Mattoon, Ills., since the latter were acquired by them, has 
been appointed to look up their business in Cadillac, Mich. He takes 
charge there the 15th inst. 





THE residents of Weatherford, Tex., are loud in their acclaim of the 
service they are getting from the owners of the Weatherford Gas Light, 
Heat and Power Company. Gas was turned on for the first time some- 
thing over a fortnight ago. 





Mr. FREDERIC EGNER has disposed of his realty in the St. Louis park 
plot owned by him, close to Norfolk, Va., to the Norfolk and Southern 
Realty Company. He is to be congratulated on his perspicacity, for 
when he went to Norfolk the second time he simply secured for a 
comparatively small sum a plot of valuable water front that the real 
estate experts of Norfolk and other districts apparently had overlooked. 
He deserves his good fortune, and we hope he will long live to enjoy 
its returns. 





AT the annual meeting of the Alpena (Mich.) Gas Light and Fuel 
Company, the Directors elected were: Messrs. E. M. Deane, Dwight 
Smith, F. G. Deane, G. W. Browning, E, P. Merrick, Geo. Metz, H. 
W. Wales, Jas. E. Furman and W. W. Hunt—Mr. Huut replaces Mr. 
James Trimble. 





Tue Second Annual Report of the New York Commission of Gas and 
Electricity has been made to the Legislature, and it covers matters that 
came within its jurisdiction during the twelvemonth ended December 
3ist last. Perhaps the most important recommendations it contains 
have to do with questions of procedure, and the laterals. As the 





ters using high efficiency lamps of the same wattage as the arc will 


statute now stands, in the instance of complaints, these can be made t» 
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the proper municipal authorities, or by 100 or more consumers of gas 
or electricity in the territory of the corporation complained of. The 
Commission recommends their amendment so that complaint may be 
made by 25 customers in the territory served where it contains less than 
1,000 population, by 50 customers where the population is between 1,000 
and 5,000, by 75 where the population is between 5,000 and 10,000, and 
by 100 in all other places. The amendment would seem to aid greatly 
in the multiplication of frivolous complaints. The Commission fur- 
ther recommends an amendment which will require a company incor- 
porated before the law went into effect to obtain the consent of the 
Commission before exercising its powers under a franchise hereafter 
obtained from the local authorities. Such companies are now free to 
invade the territory of established companies without first obtaining 
this consent. Further recommendations are: That authority be given 
to the Commission to revoke all certificates of authority to transact 
business where the construction of the plant in question is not begun 
in good faith within a certain period from the date of issuing such a 
certificate; and that municipal gas or electric plants should be com- 
pelled to make annual reports tothe Commission. The Commission 
calls attention to the fact that no provision is made, upon the applica- 
tion of a company, for a revision of prices after the expiration of 3 
years for which the price is fixed. The Commission considers it to be 
only fair that a company should have the same right as the consumers 
to apply for revision of price fixed by it, as changing conditions might 
increase the cost of production and distribution. The report shows that 
there is a total of 426 corporations, municipalities and individuals fur- 
nishing gas or electricity for light, heat or power in the State coming 
under the supervision of the commission. The capitalization of these 
companies aggregates $456,000,000, and the gross income from oper- 
ation approximates $75,000,000 per annum. During the year ended 
Dec. 31, 1906, the Commission had before it for consideration 74 appli- 
cations, upon all but 3 of which public hearings were had. During 
the year the applications of 29 companies for certificates of authority 
for consent to issue stocks or bonds and for consent to increase issues 
of stock or bonds were passed upon by the Commission. The capitaliza- 
tion asked for aggregated $9,492,000, while the amount allowed by the 
Commission was $6,837,000, a reduction of $2,655,000, or approximate- 
ly 28 per cent. In reducing the amount of stock and bonds applied for, 
the Commission followed its policy of requiring each company apply- 
ing for consent to make such issues to furnish the Commission with a 
statement in detail as to the purposes for which the proposed issue was 
to be used. In no case did the Commission allow an issue except for 
actual improvements and extensions to plant. During the year the 
Commission received complaints as to the price and quality of gas or 
electricity from Albany, Buffalo, Rochester, Watertown, Mount Ver- 
non and Nyack, and it is now conducting an investigation into each of 
these cases. Complaints were filed with the Commission prior to 
January 1, 1906, against the Consolidated Gas Co., of New York and 
its subsidiary Companies; the Brooklyn Union Gas, the Syracuse 
Lighting, the Plattsburgh Light, Heat and Power, the Lozier Light, 
Heat and Power, and the Auburn Gas Companies. The report re- 
views the results accomplished by an investigation of the complaints. 
During the year reductions in the price of gas were made in 14 cities 
and towns of the State. Reductions in the priceof electricity also were 
made during the year in more than 30 cities and towns. The amount 
of gas sold to consumers and for public lighting during the year was 
39,858,755,381 cubic feet as against 37,914,016,000 cubic feet for the pre- 
ceding year, an increase of about 5 per cent. The report shows that 
although gas for illuminating purposes has been supplied in this State 
since 1823, no regular or systematic inspection or examination has 
been made of the purity and illuminating value of the product sup- 
plied, except in the city of New York, until during the past year when 
the Commission established a department for such purposes. Tests 
have already been made in practically every section of the State and 
the results showed the candle power of the gas furnished to be very 
low. An order has been issued by the Commission compelling all 
companies furnishing 15,000,000 or more cubic feet of gas annually to 
install an improved photometer for use in making frequent tests of 
candle power. During the year 350,858 meters were inspected and 
sealed by the State Inspector. Of this number 5,548 were private 
meters, 1,446 of which were found to have run fast, 883 slow and 3,219 
correctly. During the year the Commission received reports of 540 ac- 
cidents, of which 439 were minor, 101 were major, and 28 were fatal. 
The Commission has notified the various companies that it has under 
consideration a preparation of a uniform system of bookkeeping, and 
has invited them to furnish a classification of accounts employed and 


as a basis, there has been outlined for adoption a system of accounting 
which is adopted to small as well as large companies. 





THE Massachusetts Board of Gas and Electric Light Commissioners 
has authorized the Quincy Electric Light and Power Company to issue 
$50,000 additional capital stock, and it has also authorized and ap- 
proved the contract that has been entered into between the Boston Con- 
solidated Gas Company and the New England Gas and Coke Com- 
pany, under which the latter is to supply certain quantities of gas to 
the former for a period of 2 years, beginning December 1, 1907. The 
Commission fixes the maximum purchase rate at 30 cents per 1,000 
cubic feet, the gas to be of 18-candle power, and to contain no ingre- 
ients in percentage prescribed by the State statute applying. In the 
matter of purification it is specified that if the cost of same to the 
wholesaler shall exceed 1 cent per 1,000, the retailer shall pay for the 
excess purifying cost. All measurements and power test are to be 
taken after the gas is purified, and the price is to be reduced 2 cents per 
1,000 for each candle power shown below 18. Under the contract the 
Boston Consolidated Company must take 2,500,000 cubic feet of gas 
each 24 hours, and should the quantity taken not reach that specified 
in the figure, the Boston Consolidated Company shall pay to the Gas 
and Coke Company at the rate of 15 cents per 1,000 for the shortage. 





THE Boise (Idaho) Gas Light Company recently issued the appended 
statement, the concession to date from January Ist: ‘‘ The following 
discounts will be allowed on bills for gas consumed, when such bills 
are paid on or before the 10th day of the month next following service. 
First 2,000 cubic feet, 25 cents per 1,000; all over 2,000 cubic feet, 50 
cents per 1,000, reducing the net price of gas used in excess of 2,000 
cubic feet in any 1 month. Bills will be rendered at the heretofore 
gross rate of $2 per 1,000 cubic feet. 





to offer suggestions. Many companies have responded, and with this 





AT the annual meeting of the Boise Gas Light Company, the officers 


elected were: Directors, J. P. M. Richards, A. Ross, Charles Theis, 
W. N. Donaldson and C. D. Lamson; President, A. Ross; Vice-Presi- 
dent, Charles Theis; Secretary and Treasurer, W. N. Donaldson; 
Manager, C. D. Lamson. 





Tue shareholders of the Winsted (Conn.) Gas Company, have as- 


sented to an increase in the capital to $175,000. 





Here is a nut for the advocates of municipal ownership to crack 
and apply to quiet consideration the usefulness of the meat extracted— 
the figures show the strides made in the sales of gas in Philadelphia 
since the U. G. I. Company leased the Philadelphia municipal gas plant: 


Cubic Feet Gross 

Year. Gas Sold. Receipts. Increase, 
RA ee ree 7,061,291,430 $6,355,162 $224,098 
eres 6,812,298, 960 6,131,009 222,667 
BO Knecseesede 6,564,891,970 5,908,402 90,255 
Rocce o¥ cues 6,486,829, 960 5,838,147 957,330 
BES os vccccdaene 5,423, 129,500 4,880,817 1,100,535 
DE sacs ccvkeund 4, 200,313,150 3,780,282 259,842 
SE en 3,911,599,400 3,500,440 312,111 
Ree 3,564,810,610 3,208,319 479,463 
RE cad wioeiein nee 8,032,073,810 Seeeeee ——~C(s wwe 





PRESIDENT KENAN, of the Union Gas and Electric Company, of Cin- 
cinnati, during the period of stress caused in that city by the flooded 
condition of the river, gave free of charge to the Flood Relief Work 
Committee all the gas and electric service needed in the carrying on of 
the relief work. 





Tue General Gas Light Company, of Kalamazoo, Mich., is making 
extensive additions to its factories. 





Tue McKinney bill, to abolish the office of State Gas Inspector for 
Indiana, has been defeated. 





Tue Citizens Gas Company, of Jacksonville, Fla., has called in for 
payment all of its bonds bearing date of December 31, 1900. The bonds 
are redeemable at the office of the Columbia Trust Company, of Mid- 
dletown, Conn., or at the office of the National Bank of North 
America, New York. Interest on the bonds ceased the Ist inst. 





Mr. Witu1aM Ramsey has been appointed Gas Inspector for Alle- 
gheny county, Pa. He was originally named to the position by ex- 
Governor Pennypacker in 1904. 
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The Jeffrey Manufacturing Co, ,Columbus,0O....... -.. 210 
Western Ges Construction Co,, Fort Wayne, Ind....... 220 

(Continued on page 194.) 








Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. All work warranted. Both water 
gas and coal gas. 

EMPIRE GAS IMPROVEMENT 

& CONSTRUCTION COMPANY, 
1628-tf 49 Wall Street, New York. 


Position Wanted. 


A Capable Manager and Superintendent, 


Now employed, desires a position as manager 
or superintendent of gas, or combined gas 
and electric plants, in city of 15,000 to 25,000 
population. Successful record. Southern or 
Middle States location preferred. 

Addvess, “P: T.- &..” 


1641-tf Care this Journal, 


WANTED, 


Position as Manager or Superintendent, 


By practical man, familiar with aud ex- 
perienced in all branches of the gas bus- 
iness. Address, ** H. H.,” 


1652-2 Care this Journal. 


WANTED, 


Position as Superintendent of Gas Company, 
By young married man of 16 years’ experience in all 
its branches. Is now superintendent of gas company 
of 30,000,000 cubic feet. Will have to give present 
company 60 days’ netice. Best of references. 

1852-tf Address, “*‘ CAPABLE,” care this Journal. 


WANTED, 


Position as Manager or Superintendent, 
By married man of 10 years’ experience in both coal 
gas and natural gas. Competent in both manufacture 
and distribution. Correspondence solicited. 


Address, ‘‘ H. D.,” 
1652-2 Care this Journal. 


SOLICITOR WANTED 


By a Gas Company 25 Miles from New York. 


Population of district supplied, 35,000. Gas 
at $1.15 per 1,000 cubic feet. One familiar 
with the sale of all kinds of gas appliances. 
Company will contract for 6,8 or 12 months. 
State salary expected. 


Address, ‘BOX 127,” 


1652-tf Care this Journal. 


WANTED, 

A DRAUGHTSMAN 
(Gas works’ apparatus and plants), by a con- 
tracting firm in Indiana. Technical graduate 
of several years’ shop or gas works’ experience 
preferred. Address, “ K.,” 

1649-3 Care this Journal. 
























































WANTED, 


Second-hand, 5-foot Water Gas Set. 


State fully condition, type of apparatus and 
price. Address, “ WATER GAS SET,” 


1651-2 Care this Journal. 











WANTED. 
Second-Hand Set of Cast Iron Purifiers, 
12 feet by 12 feet or 15 feet by 15 feet. To be 5 or 6 
feet deep, 24-inch water seal, with dry centerseal. 
Pipe and connections to be 10 inches or 12 inches in 
diameter. State age, condition and lowest price 
1652-4 Address, “* ONTARIO,” care this Journal. 


WANTED, 


A Buyer to Purchase and Consolidate a Gas Plant 
and an Electric Light Plant 

In a growing town of 10,000 population. Can deliver 

a city lighting contract for $5,000 per year. 


Address, ‘‘ CONSOLIDATION,” 
1652-1 Care this Journal. 


METER AND PURIFIERS FOR SALE. 


cusenililaiiiggiees 
Six-foot meter, new 1905, Hinman drum, 10- 
inch connections, and two purifiers, deep 
type, cast iron, 8 by 10 by 6, 24-inch seals, 
12-inch connections, four-way valves, sup- 
porting ironwork, overhead hoist and trays 
complete, for sale f.o.b. cars Jenkintown, Pa. 
This apparatus first-class character; out- 
grown ; early delivery. 
F. H. SHELTON, 
1650-4 1004 Pennsylvania Bldg., Philadelphia. Pa. 


FOR SALE, 

1 McKenzie Exhauster (10-inch con- 
nections), complete, with upright 
engine, governor, belting, ete. 

1 Isbell-Porter Tar Extractor (16-inch 
connections), square type. 

1 Isbell-Porter Tar Extractor (16-inch 
connections), circular type. 

2 Isbell-Porter Washer-Scrubbers (16- 
inch connections). 


MALDEN & MELROSE GAS LIGHT CoO., 
1646-eot tf MALDEN, MASS. 






































WANTED, BY APRIL |, 


One Good Foreman for Main Gang, One for Mains 
and Services, Two for Service Gangs (Working 
Foremen), One Main Layer and One Calker. 


Steady employment to good, steady men. 
1652-4 MILWAUKEE GAS LIGHT CO., Milwaukee, Wis. 





SITUATION WANTED JULY I, 


By a Young Man as Manager of either Coal or 
Water Gas Plant. 


Practical experience in all departments of the manufacture 
and distribution of gas and the extension of business on 
modern lines; also up-to-date office methods. Highest refer- 
ences. Address, ** GARCIA,” 

1651-4 Care this Journal. 








WANTED, 


A Young Man, as Solicitor and Manager of the Gas 
Appliance Department of a Company in a Town 
of 10,000 Population, Eastern Pennsylvania. 


Must be familiar with all kinds of gas appliances. State ex- 
perience, salary expected, and references, 


1651-3 Address, ** BOX 248,” care this Journal, 











eae nee come 








POSITION WANTED. 


Gas Company Foreman of Fitting Department 
Desires a position with up to date company where 
economizing and executive ability and first-class 
workmanship are required. 

Address, ‘‘ RESULTS,” 
1650-3 Care this Journal. 


POSITION WANTED. 


A young man (25), married, is open for a position on 
or about Jan. 1, 1907. Reliable and practical book- 
keeper, 10 years’ experience, connected with one of 
the oldest and largest fireclay product manufacturers 
East. Thorough knowledge estimating. Highest ref- 
erences. Address, ‘‘ALPHA,” 

1646-tf Care this Journal, 








WORKS’ FOREMAN WANTED. 


Must be well recommended and familiar with all the 
duties of such a position, in a works having an an- 
nual output of 75,000,000. Apply, stating experience 
and wages expected, to ‘‘ BOX 222,” 

1631-3 Care this Journal. 


WANTED, 


EXPERIENCED GAS SOLICITOR, 


In city of 80,000 population ; commission 
and salary. Fine opportunity for a hustler. 
It’s steady. Address, “ TEXAS,” 


1650-tf Care this Journal, 




















FOR SALE. 


A Gas Plant in a Growing Town of 10,000 
Population. 


Works have been installed 1 year. Now ona 
paying basis. Address, “ GAS PLANTS,” 


1652 1 Care this Journal. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 











Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CO., 42 Pine Sr., N.Y. City 











THs 


Valuation of Gas, Electricity 
and Water Works 
FOR ASSESSMENT PURPOSES. 


. NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING, 
a Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Second Edition. Price $2. For Sale by 


A. M. CALLENDER & CO., 
42 Pine Street, N. Y. City 
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(Concluded from page 193.) 
CHARGING BARROWS & COAL WAGONS. 


Davis & Farnum Mfg. Co., Waltham, Mass....sccsess.. 212 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... occcecccces SIS 
Stacey Mfg. Co., Cincinnati, O...ccc-cecsecccccveccvccess 815 


GAS ENRICHERS,. 
Standard Oil Co., New York City, ........ 
The Sun Oil Co., Pittsburgh, Pa.......ssceeessseesseees ell 


COKE CRUSHERS, 

C. M. Keller, Columbus, Ind.......sesccsccsccccceveveces 211 
Fred. Bredel Co., Milwaukee, Wi... ccccccrccccccccccccees 210 
The Jeffrey Manufacturing Co.,Columbus,0,.......... 210 
GAS METER CONNECTIONS. 

H. Mueller Manufacturing Co., Decatur, Ills,.... 


GAS COCKS. 
H. Mueller Manufacturing Co., Decatur, Tlls.....+.ssee00 199 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn.....s0+..- 


GAS GOVERNORS. 
Chaplin-Fulton Mfg. Co., Pittsburgh, Pa...........--.. 204 
Connelly Iron Sponge & Governor Co., New York City. 209 
Fred. Bredel Co., Milwaukee, Wis. ....ece....csesesseees 210 
isbell-Porter Co., Newark, re ceceee -ccscccooseces MOD 
Johnson-Reynolds Co., Anderson, Ind... ssesseccesees 208 
Pittsburg Meter Co., East Pittsburg, PA. cccce-cocsccsece 217 
R, D. Wood & Co., Philadelphia, PR. cepccccnce coces eeee 214 


FUEL ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N. Y.... 


CEMENTS. 
C. L. Gerould, Pittsburgh, Pa.........0+ cecccscsesseeses 208 


RETORTS AND FIREBRICKS,. 
Baltimore Retort and Firebrick Co., Baltimore, Md... 
Gas Bench Construction Co., St. Louis, Mo. ...eoe ses. 28 
Henry Maurer & Son, New York City........cseee cesses 208 
James Gardner, Jr., Co., Pittsburgh, Pa.....6.-see0--- 208 
J. H. Gautier & Co., Jersey City, N. J......cccceseeesees 208 
Laclede Firebrick Mfz. Co., St. Louis, Mo.......... ... 200 
Missouri Firebrick Co., St. Louis, MO. cccceocecocccncesess 208 
National Pyrogranit Co., New York City.........sesee00 208 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo.... 197 

INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md ...., 208 
Fred. Bredel Co., Milwaukee, Wis........ sessseeee coves 210 
Gas Bench Construction Co., St. Louis, Mo....... ...e+. 208 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 197 
VERTICAL 8S. 
Connelly [ron Sponge & Gov.Co.(Drake’s[Eng.]System) 209 
Fred. Bredel Co., Milwaukee, Wis.......... .. sessesecer 210 
Gas Bench Construction Co., St. Louis, Mo....... ....0+. 208 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 197 
REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 208 
Bartlett, Hayward & Co., Baltimore,Md.......... ..... 218 
Fred. Bredel Co., Milwaukee, Wis,...... .cc-cssces.s-. 210 
Gas Bench Construction Co., St. Louis, Mo...... ...000. 208 
J. H. Gautier & Co.. Jersey City, N. J.........-.... — 
Laclede Firebrick Mfg. Co., St. Louis, Mo....... .....- 209 
Missouri Firebrick Co., St. Louis, MO......c.ceceees sees 208 
Parker-Russell Mining and Mfg. Co., St. Louis. Mo. ... 197 


seeeerecersees 211 


eeeeee 199 


seeee covcee 2UL 


eoeees 201 


08 | Kerr Murray Mfg. Co., Fort Wayne, Ind.... ........06. *13 





S ELF-SEALING MOUTHPIECE DOORS. 
Continental Iron Works, Brooklyn, N. Y.......-. 


eoosece 214 


Davis & Farnum Mfg. Co., Waltham, MASS.......0+----+- 212 
Fred, Bredel Co., Milwaukee, Wis....cessecees seveesese 210 
Isbell-Porter Co., Newark, N. J...... eebesenesscceoeeses BY 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......sseees++- 213 
Logan Iron Works, Brooklyn, N. Y....0000.-- seeeeeees 216 


R. D. Wood & Co., Philadelphia, Pa.....scscccseeseees- 214 
Stacey Mfg. Co., Cincinnati,O ......eee0.-- 
The Gas Machinery Co., Cleveland, O.....csceseseseeees 196 
Western Gas Construction Co., Fort Wayne, Ind....... 220 


INCANDESCENT GAS LAMPS. 


senceneseoncs Bae 


D. M. Steward Mfg. Co., Chattanooga,Tenn........... 167 

General Gas Light Co., Kalamazoo, Mich....... .... soe Oe 

Geo. G. Ramsdell, New York Citly.....ccccscseesseeceses 198 

Welsbach Company, Gloucester, N. J. .ssssesseees--- > 206 
BURNERS, 

D. M. Steward Mfg. Co., Chattanooga, Tenn...... sos EE 


Wm. M. Crane Co., New York City... ....c.00 cose-eeee 198 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn .... . 
STREET LAMPS. 
Thos. T. W. Miner, New York City..........0.e000.-.--- 204 
Welsbach Street Lighting Co., New York and Phila... 206 
PURIFIERS, 


Connally:Iron Sponge & GovernorCo.,New York City .. 209 
Cruse-Kemper Co., Philadelphia, Pa.... ...ccccssessees. 200 
Davis & Farnum Mfg. Co., Waltham, Mass.............. 212 
Fred. Bredel Co., Milwaukee, Wis. ....cesceccesses sees. 210 
Isbell-Porter Co., Newark, N.J..csccsececcccccccsecs sees MU 


oo ae 


R. D. Wood & Co., Philadelphia, Pa........sseseseeeees- 214 

Stacey Mfg. Co., Cincinnati,O.. . .....secccece-ceecees 215 

Western Gas Construction Co., Fort Wayne,Ind. . .,, 220 
PURIFYING MATERIALS. 

Connelly Iron Sponge & Governor Co., New York City.. 209 








EXHAUSTERS. 


Connelly [ron Sponge & Governor Co., New York City... +0) 
Connersville Blower Co., Connersville, Ind.......++++... 2” 
Davis & Farnum Mfg. Co., Waltham, Mass....... by os Ie 
Isbell-Porter Company, Newark,N.J........s005. sees & 
Kerr Murray Mfg. Co., Fort Wayne,Ind......+.+0.-06. 2 


The P.H. & F. M. RootsCo,,Connersville, Ind.. oo 
PURIFIER AND SCRUBBER TRAY Ss. 
John Cabot, Hoboken, N. J....+. o++--- ecsesee sever ease 1 
Western Gas Construction Co., Fort Wayne, Ind,...+++. 2 
GAS STOVES. 

American Meter Co., New Yorkand Philadelphia...... 215) 


Keystone Meter Co., Royersford, Pa.. © seeccee 218 
Maryland Meter & Manufacturing Co., Baltimore, Ma.. 218 
Nathaniel Tufts Meter Co., Boston, MASS.....seeesee0+-. 218 


HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich..,.....sseeseeeeereees MU 
GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y. .ceerescsccecees- seoees a4 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md........++++.. 25 
Continental Iron Works, Brooklyn, N. Y........e+0++. 214 
Cruse-Kemper Co., Philadelphia, Pa... .....+++++ 
Davis & Farnum Mfg. Co., Waltham, Mass,...... +05. 212 
Deily & Fowler, Philadelphia, Pa.... ...ss-sese0+ eevee 216 
Economical Gas ApparatusConstruc’n Co.,Toronto,Ont 211 1 
Kerr Murray Mfg. Co., Fort Wayne, Ind, ...... .++++- 

Logan Iron Works, Brooklyn, N. Y...,...eese00+- 000: 
R. D, Wood & Co., Philadelphia, Pa, ........0++---- 000: 
Riter-Conley Mfg. Co , Pittsburgh, P@...,...+. «--- 0s: 
Stacey Mfg. Co., Cincinnati, O.......cceserer: oss. cecees 
Western Gas Construction Co., Fort Wayne, Ind........ 

STORAGE TANKS. 

Davis & Farnum Mfg. Co., Waltham, Mass............ 212 
Kerr Murray Mfg. Co., Fort Wayne, Ind,.,.......+s0+.. 213 


eevee. “UU 
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9% % af 2% 
= 4 


7 
i> 
So 


Stacey Mfg. Co., Cincinnati.O,............. pecccccccces 215 
Western Gas Construction Co., Fort Wayne,Ind........ 220 
PAINTS. 


American Standard Composition Co., New York City.. 212 





VALVES. 
Continental Iron Works, Brooklyn, N. Y¥.. ............ 214 
Davis & Farnum Mfg. Co., Waltham, Mass............ 21z 
Economical Gas Apparatus Construc’n Co,Toronto,Ont 211 
Isbell-Porter Co., Newark, N.J.......cccscccccvcess .- 200 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......0..ee0++. 213 
Ludlow Valve Manufacturing Co., Troy, N. Y......... 201 
&. D. Wood & Co., Philadelphia, Pa.......... secsesece BM 
Stacey Mfg. Co., Cincinnati, O......... scecssecceseoeees 215 
The P. H. & F. M, Roots Co., Connersville, Ind........ 203 
Western Gas Construction Co., Fort Wayne, Ind.... .. 220 


PATENTS, TRADEMARKS, COPYRIGHTS. 
Royal K. Burnham, Washington, D.C. ........... coos O01 






STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detrolt, Mich. 











M. J. LOXLEY Co.. 
BAN HERER S, 


Land Title Building. Philadelphia, Pa. 





CAS AND ELECTRIC PROPERTIES. 











MAIN AND SERVICE LAYINC. 





Gas and water companies about to lay new mains or services will find it useful to 


communicate with us. 


Our gangs are experienced and our plant is completely equipped 


for street main and service laying in all branches. These are our specialties. We are in a 
position to quote prices which will attract the attention of the economical manager. 


Gas Company References. Correspondence Solicited. 


Telephone, 
302 Flushing, 


SULLIVAN BROS,, Flushing, N. Y, 


ELECTRIC GAS LIGHTING. 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 
houses, churches, theaters, halls, schools, stores or 
any large building. Also, the care and selection of 
suitable batteries, wiring and repairs. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pimr 81.. N. ¥ Cry 








The “Gas World” Year Book, 


1906, 


Hdited by JOHN DOUGLAS. 


Technical Data, Diary and Handy Tables for Gas Engineers and Managers, Directory of English 
Gas Companies, Analyses of Accounts of Gas Undertakings, etc. 


A ¥ CALLENDER & CO, 


Price, $3. For Sale by 
42 Pine Street, New York City. 


i i i i i i 


a a a a a a a a a a a a a ae ae 


ee 


> ae a 





Feb. 4, 1907 American Gas Light Journal. 195 






































QOSOOSOSOOSOOSEOOOSOSODOSOOSOOOOOLOSONOEE 90002 
© ‘ 
© 
OFFICERS: DIRECTORS: © 
© E. C. BROWN, FE. C. BROWN, 
President. TRA CG. COPLEY, ; 
L J. MONTGOMERY, eae seen 1k. 
one Dr. P. SCHNIEWIND, © 
eC B. H. . eer . FREDERICK H. SHELTON. © 
© eul Q r. anc “ng r. 
aed EUROPEAN CONNECTIONS: 
ne A. REEVE, M.E., The Rotary Meter Co., 
onsulting Eng’r. (1905) Ltd., = 
© Manchester, England. © 
© —— Compagnie pour la Fabrica- 
© = ooo et Ma- © 
Send for Catalog. = ——_ ~~ 
© 
© 
, 
The 4,000,000 Cubic Foot Per Day 
ROTARY STATION METER 
© 
FOR THE 
CONSOLIDATED GAS COMPANY OF NEW YORK. 
Dimensions: Base 84 in.; Face to Face, Flanges 108 in.; Height 99} in.; Connections 20 in.. 
The above illustration was made from a photograph taken at the Manchester works of our 
English company on the day (Aug. 11) this meter was shipped. 
© 
This Four Million foot Rotary Meter is about to be installed at the 21st Street station 
of the Consolidated Gas Company in the City of New York. 
One-half the Cost—One-tenth the Space. 
. ; 
© When in Need of Station Meters 
write © 
| 
ROTARY METER CQMPANY, 
280 Broadway, 
NEW YORK. 
© 
©QOOOOOOOOGOOOOOOGOOOOOG“ ©00000000000800000000000 
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Parker-fUSSell fining and flfg. bo. 


ST. LOUIS, MO. 


ST. LOUIS OFFICE, | NEW YORK OFFICE, 
417 Pine Street. AS Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER and STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fireclay Tiles 
of every a 


Fp. 
/ 








6 $- ALDRIDGE SIMULTANEOUS KETOCT LUSCHARGING-CHARGER 


Sowing OPERATION 


























\\ 


Benches.==We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to to feet 
in length, or Through retorts up to 20 feet in length. 


Slopers.==Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.=--Sole Agents for U. S. and Canada for the Fiddes-Aldridge Simultaneous Discharger- 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.=--Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 








CORRESPONDENCE SOLICITED. 








AIT. OCOCOBRTRA CTS MAYDA, AS OF BT. LOovvUirTs. 
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OTHER BURNERS MAY LOOK LIKE THE BRAY, 
BUT ONLY ON THE OUTSIDE. 


If you could see the inside of the BRAY, if you could have pointed out to you those little details 
of manufacture, those things which have an all-important bearing on the durability, if you 
could compare the BRAY BURNER part for part and material for material with any other burner 
on the market, then you could better understand why 


= BRAY BURNERS ARE BEST AND WILL OUTLAST ANY BURNER EVER MADE. 


Our “ Blue Book” would prove interesting to you. May we send it? 


wa. AC. CRANE COMPANY, 
1131-1133 Broadway, New York, N. Y., A 


WE MAKE GAS APPLIANCES OF ALL KINDS. SOLE ACENTS FOR BRAY BURNERS FOR U.S. AND CANADA. Self-Lighting Burner. 








St ee 
Sai 














5 A. DRESSER MANUFACTURING €0., 


SUCCESSORS TO 





Regular Congtiog, pire a, oe Plain End 


mm  S.R. DRESSER, 


BRADFORD, PA., U. S. A, 


Patentee and Manufacturer of 


Specialties for Gas and Split Sleeve for Repeiete Broken Bell on Cast 
Water Lines, ee 






Insulating Coupling, sy & for Plain End 


sangiaaiee Pipe Couplings, Sleeves, 
== _ Clamps, Crosses, 
| Tees and Ells. 





Split Sleeve for Repairing Broken or Cracked 
Cast I Pipe. 
































KK a 
Ze POZE, 
SS zzzzrs CMALLIL, 
Clamp, Style 4, for R 4 ring Leaks on Screw K aK K 
jar. 
STATE REQUIREMENTS AND SEND FOR ’ 
CATALOGUE. 
Long Sleeve, Style 2, for Mending —_— Clamp, Style 414, for Repairing Leaky 
Lines. V V Lead or ent Joints in 
Cast Iron Pipe- 
What a boost our imitators are giving the “inverted idea.” 
The joyful part of it all for us is the knowledge that the “idea” 
is so good that even inferior and impractical lamps cannot discour- 
age the user. 
Of course, it will be a little expensive for those who must * go 
down the line ” of imitations before they learn that the ““ Ramsdell ” 
Inverted Lamps (the “ Rico” Brand) are not only the original but 





the only inverted gas lamps which will give complete and perma- 


nent satisfaction. 
Why let your customers suffer a loss when you can just as easily 
give them “ Ramsdell” Lamps at the start? 
RAMSDELL INVERTED GAS LAMP CO., INC., 
C0 530 BROADWAY, NEW YORK. RICO 
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H. M. Byllesby & Company 


(Incorporated), 


GAS ENGINEERS, 


DESIGN, CONSTRUCT AND OPERATE COMPLETE COAL, WATER AND 
CRUDE OIL GAS PLANTS. 


HIGH AND LOW PRESSURE DISTRIBUTING SYSTEMS. 
AMERICAN TRUST BUILDING, 


CHICAGO. 











MUELLER GAS COCKS. BIN DEF. 


FOR THE 


JOURNAL, 


LOCK-WING METER COCK. 





Taking a meter cock apart and cleaning it is 
one way to make sure it won't clog the meter with 
grease. You don’t have to do this with Mueller 
Cocks, because when they are put up all grease 


that won't stick to the ground surfaces is wiped 
off. 

















UNCONDITIONAL | GUARANTEE 








ms s 
“f.ten 60°” 


PRICE, $1. 


H. MUELLER MFG. CO., jeans 


Decatur, Ili., U. S. A. New York, N. Y., U.S. A. A. M. CALLENDER & CO., - 42 Pine St., New York. 
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ARTHUR R,CRUSE 
HENRY W. SCATTERGOOD, vice presipent 
FRANK FLAVELL 


PRESIDENT. 
& TREASURER, 


» SECRETARY, 


CRUSE-KEMPER 
COMPANY 


PHILADELPHIA OFFICES 


1205-6 Stephen Girard Building 


WORKS 


Ambler, Pa 


Manufacturers of 


OF ee w Koy lelese- 


WITH OR WITHOUT 
METAL TANKS 


TRIPLE 
DOUBLE and 
SINGLE-LIFT 


Oil and Water Tanks 
Purifier Covers 

General Plate Metal Work ana 
Steel Water Towers 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 
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i) J.S. DEHART,JR., 


i} PRESIDENT 


ree, 


rate: 2727-8. 
Foe: nee Ree AES 


>") >-.8>>8, > FO 


GAS ENGINEERS @ B 





A.F.WEHNER, 
SECRETARY 


h)) ISBELL ~ PORTER COMPANY { 


2: re ¥ ares. 
Ss Se . 


a 


‘ 


R.K.WEHNER, 
TREASURER 


ete aes eres => => er, 


Se 2s 
ERASE =>? Seis = 52: ee 2:0 


ILDERS OF GAS WORKS 





a 











geet 
BENCH WORK 


CHARGING AND 
DISCHARGING 
MACHINERY 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND 
SECONDARY 
CONDENSERS 
FOR FRESH 
OR SALT WATER 


a a 














Bie, 


ISBELL VALVES 
SPECIALS 


TAR 
EXTRACTORS 


PsA.TAR EXTRACTORS 
FOR WATER GAS 





ROTARY AMMONIA 
SCRUBBERS 


SHAVING 
SCRUBBERS 
PURIFIERS 

STREET GOVERNORS 




















MAIN OFFICE AND “WORKS 
BRIDGE & OGDEN STREETS 


NEWARK,N.J. 
ESTABLISHED 1865 








‘ 
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Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, %4”’ to 72”, 
—— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 










HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 
























H ’ H | | atalogue contains uSstrations an 
Bristol's Recording Pressure Gauges \[  fitstshenist mettle, We 
— )— i : 
Used the or Necessary | | 


World Over. Equipment 
ame Cc. W. HUNT COMPANY, 
West New Brighton, New York. 

















Write for 
catalogue A. 


on ose 4 | TRADE MARKS, 
PAT E N T S 9 COPYRIGHTS. 


New York: aoe | Chicago: ROYAL E. BURNHAM, 
114 Liberty St. ~ “e753 Monadnock Bidg. 


The Bristol Co., Waterbury, Conn., U S.A. 
ARTHUR E. BOARDMAN, CE, 


For several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER Gas Engineer's Pocket-b0Ok,vess7 ino 


‘omprising Tables, Notes and Memoranda relating to the 
For Gas, Water and Electric Light Companies, at Saetinctenn. Distribution and Use of Coal Gas, and the 
No. 41 Wall Street, Room 1707, New York. Construction of Gas Works. PRICE, $3.60. For Sale by 


TELEPHONE, 5534 BROAD. | A.M. CALLENDER & CO.. 42 Pine St.. N.Y. City. 


ELECTRIC GAS LIGHTING. _ 
How to install electric gas igniting apparatus, including the jump spark and multiple 
systems for use in houses, churches, theaters, halls, schools, stores or any large building. 
Also, the care and selection of suitable batteries, wiring and repairs. 
By =H. Ss. NORRIE. 


Price, 50 Cents. Orders may be sent to 


@. M. CALLENDER & CO., - - - 42 PINE STREET, NEW 1'ORK CITY. 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 








833 Rond Building, Washington, D. C. 








Send for Pamphlet on Patents. 
| 















































‘SAVE 15 PER GENT. OF THE COAL 


IN MAKING WATER GAS. 


a - - 


For every 1,000 cu. ft. of water gas 40 to 48 


Ibs. of anthracite are consumed in the gener- 
‘ator, while 24 lbs. should theoretically be 


enough. The 40 per cent. to 50 per cent. ex- 
cess is the margin of possible saving. By 
passing the hot, waste, stack-valve gases 


| through a GREEN AIR HEATER you can 


cut down the bill for generator coal by at 


least 10 per cent. The air forced to the gen- 


erator is passed through the tubes of the Air 
Heater and absorbs the waste heat from the 
stack-valve gases and returns it to the gener- 
ator. The higher temperature in the genera- 
tor, carburetter and superheater results, also, 
in a saving of oil, amounting to about one-fifth 


| gallon per 1,000 cu. ft. of gas. 


After the stack-valve gases have passed 
through the Green Air Heater they may 
be then passed through a GREEN FUEL 

-ECONOMIZER to heat the boiler feed water, 
saving as much as 25 per cent. of the boiler 

‘fuel. The result is that a Green Air Heater 
and a Green Fuel Economizer will save from 
50 per cent. to 60 per cent. of their first cost 
annually in a water gas plant. Write for cir- 
cular “AG” and results of actual tests. 


| THE GREEN FUEL ECONOMIZER CO., 


MATTEAWAN, N. ¥.- 


(Sole builders of the Green Fuel Economizer in the 
United States, and of Fans, Blowers 
and Exhausters. ) 








IMPRovVED 





FOR HoT BATHS, 
And for every other Hot:Water Need, use the 





HUMPHREY CRESCENT INSTANTANEOUS WATER HEATERS. 





Bfhiicient. Compact. Durable. Every HMeater Guaranteed. 




















: : Gas Supply Heats Gals. per Min. : | : Shipping 
No. Heater. Price. | from Meter. 50° in Temperature. Height. | Diameter. Weight. 
= Pai eatlied = 
Non-Contact 2 $40.00 | % Inch. 2% 3456 Inch 12 Inches. 70 Pounds, 
"5 1 34 00 ee | 2 31 ie — a « 
Contact 6 | 24.00 4 } 3 | ewe * 12 “ 60 
“ e°.] 23.50 mB “* | 26 } 2g | 104 eo 
| | | 











HUMPHREY CoO., . . . 





‘These prices include Safety Valves and Unions, one Bent Output Spout. For prices of fittings see our complete catalogue, “* The Luxury of a Bath.” 


eae UWoc will be glad to quote discounts._....{.-_. 


BRalamazoo, Mich. 


The ONLY manvufacturers in the world of a complete line of Instantaneous W ater Heaters. 
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Me 


UBIIERSION 
MAOH. 


Minimum Back Pressure, 
Complete Safety. 


BARTLETT, HAYWARD & CO., Baltimore, Ma. LLOYD CONSTRUCTION C0,, Detroit, Mich. 








WHY DO GAS EXHAUSTERS 


AND HIGH PRESSURE GAS PUMPS BUILT BY 


THE CONNERSVILLE BLOWER CO. 
Stand so High in the estimation of those using them? 
DESIGNI, Home Office: 
CONSTRUCTION I, CONNERSVILLE, 
EEE ICIENCY. IND. 


Ask Us Questions. Eastern Sales 
_ Agent: 


HORACE G. COOKE, 


95 Liberty Street, 
New York City. 








Write us 
about our 
Improved 
Stuffing 
Boxes. 


Seam 
Something 
Entirely New. 
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ROOTS EXMAUSTERS [or HIGH # LOW PRESSURE WORK 


The highest efficiencies obtained. Most perfect devices for adjustment and maintenance of 
proper alignment. Use our flexible coupling to correct troubles caused by misalignment 
and engine shaft thrust. Our gas governor is the best. By-pass, gas valves and fittings. 











-. —_ écerrF. M. RoOooTs COMPANY, 
HOME OFFICE: Connersville, Ind. © NEW YORK OFFICE: 120-122 Liberty St. CHICAGO OFFICE: 1547 Marquette Bldg. 











Electric companies do not ex- 
pect their ares to operate without 
skilled supervision. 

The Gas Company that uses 
Humphrey Ares and looks after 
them as faithfully will find its 





competition worries materially 
lessened. 


“ier iaho,| GENERAL GAS LIGHT CO., 


SAN FRANCISCO: 


519 Eddy Street. KALAMAZOO, MICH. 
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GerorGe Ormrop, Pres. & Treas. Jo# 
J. G. EBERLEIN, Secretary. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


wn D. OrnmRop, Supt, 





CAST TRON GASeWATER PIPE 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 
Drilling and Tapping 
f Tas 1.4, 


Pipe under Pressure 
-° GASHOLDER TANKS AND TANKS AND 














WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drilis 
and Taps % te 4-Inch. 
Machines Sent to any Gas 
Compan Sint jor Thirty 


Send for Ciroulars. 


Ga. Light 
DAYTON, 0. 


"THE MINER” 


Globe 











Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 





GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Brooklyn, Ne ¥e 


Street and Boulevard {7 





WARREN FOUNDRY 


Established 1856. 





AND MACHINE CO. 


Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 


ap CAST IROK WATER AND GAS FIER 


From THREE 


) Forty-Eigut Inches DIAMETER. ALSO, ALL SIZE 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, ete., etc, 




















SAFETY GAS MAIN STOPPER 
For Shutting Off Gas in awe A 


Any size gas 
main can be 
shut off in 30 
seconds. : : + 














COMPANY, 


Temporarily 
during altera- 
tions and re- 
pairs. : : :: 


STOPPERS SENT ON 
TRIAL. 







Address: SAFETY GAS MAIN STOPPER C0., 552 E. 135th St., New York City. 











Chollar’s System of Gas Purification. 





THE PURIFIED GAS REVIVES THE FOULED OXIDE. 














Practical EXanadbook on 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 

By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 
Price, $1. For Sale by 
A. M. CALLENDER & CO., 

No. 42 Pine Street, New York City. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 








Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 






































without variation. 


panies. 


THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 


Absolutely safe and reliable. No complicated mecha: ‘3m to get out of 
order. More than 20 years’ experience with the largest gas com- 


SEND FOR LATEST CATALOG. 


THE CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVE., PITTSBURGH. PA. 
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-AMERICAN METER CO., 


NEW YORK, sr. tovis, PHILADELPHIA, san Francisco, CHICACO, 
Photometrical and Experimental Apparatus, 


—=— 











PUBLIC LIGHTING- 3 | Pe: 7 i) 


TABLE, 





FEBRUARY, 1907. 





























4 Table No. 1. 

& FOLLOWING TILE 

S MOON. 

> 

S- bi 

(=) = Light. Extinguish 
ee a 
Fri. | 1| 5.50pm) 9.30 pm 
Sat. > | 5.50 10.30 
Sun. | 3] 5.50 11.40 
Mon. | 4] 5.50 12.50 AM 
Tue. | 5; 5.501LQ) 1.50 
Wed.| 6) 5.50 3.00 
The. | 7) 5.30 | 4.10 
iri. | 8} 5.50 5.20 
Sat. 9} 5.50 6.00 
Sun |L0) 6.00 6.00 
Mon. |11 | 6.00 6.00 
Tne. 112) 6.00Nm) 6.00 
Wed. |13) 6.00 6.00 
Thu. |14) 6.00 6.00 
Fri, |15); 6.00 | 6.00 
Sat. |16! 6.00 6.00 
San, |) 7) 10.00 5.50 
Mon. |18/11.00 5.50 
Tue. |19/12.00 FQ) 5.50 
Wed. ;20}12.50 am! 5.50 
Thu, |21] 1.50 | 5.50 
Fri. [22] 2.40 | 5.50 
Sat. 23 | 3.30 | 5.50 
Sun. 124] 4.10 5.40 y 
Mon. |25!| 4.50 5.40 
Tue. ?26(No LL. iNo ld. 

) 





Wed 








TOTAL HOURS 
DURING 1907. 


By Table No. 1. { 


Hrs. Min. 
January .... 211.10 
February . ..193.40 
March..... 182.10 
April.......167.00 
) Pee 157.00 
June ......145.30 
. 151.50 
August ... 162.30 
September ..175.30 
October... .202.40 
November... 209.30 
December. . 231.50 





Total, yr. .2190.20 


Se 








als a¥2 lp 
“ivvivay 


10-Candle Power. 


sestesy. 
TAY AY AY 
This lamp is a perfect substitute for the 1o-candle Pentane 
Lamp hitherto used, and has the following advantages: 


Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). 


2d. It is remarkably steady. Will burn 24 hours continuously with less than 2 per 
cent. variation. 


3d. It is much less dangerous than Pentane, which is a kind of gasolene. 
4th. It is not easily affected by air currents in the photometer room. = 


5th. Since the lamp may burn continuously, the candle power of gas may be taken 
at any moment, if necessary. This insures steady illuminating power without 
waste of carburetting material. 


6th. The first cost of the lamp brings it within the reach of even small gas works. 


7th. Costs much less to maintain than a Pentane lamp or sperm candles doing the 
same service. 


8th. Is not affected Ly the weather. 


——— 
— 


PUBLIC LIGHTING 
TABLE, 


FEBRUARY, 1907. 





Table No, 2. 
NEW YORK CITY. 


ALL Niegutr Ligutine 


DAY oF WEEK 








e Light Extinguish 

P.M A.M. 
Fri ] 5.05 6.15 
Sat. ; 5.05 6.15 
sun. 3 5.05 6.15 
Mon.| 4 5.05 6.15 
Tue. | 5) 5.10 6.10 
Wed.| 6) 5.10 | 6.10 
Thu.| 7] 5.10 6.10 
Fri. x} 65.10 6.10 
Sat. ) 3.10 6.10 
Sun. 10] >. 40 6.10 
Mon. |} 11} 5.10 6.10 
"Tue. | | -| 5.20 a) 
Wed./13] 5.20 9.55 
Thu. | 14 5.20 wih) 
Iri. 15] 5.20 DD 
Sat. 16 5,20 55 
sun. [14 5.20 5.55 
Mon. |}18 5.20 ».55 
‘Tue. 19) 5.30 » DD 
Wed. |20) 5.30 5D 
Thu. 21) 530 DD 
yi. 122 5.30 ».55 
Sat. [23] 5.30 5.55 
Sun. |24) 5.30 5.55 
Mon. }25 5.30 5.55 
Tue. (26) 5.30 5.45 
Wed. |27) 5.30 5.45 
Thu. 128) 530 | 5.45 








TOTAL HOURS 
DURING 1907. 


By Table No. 2. 


lirs.Min. 
January. ...423.20 
February. ..355.25 
March... ..355.35 
ee 298.50 
May .......264.50 
PUNC b cos si 234.25 
: Sar 43.45 
August ....280.25 


September. .321.15 
October .. ..374.30 
November ..401.40 
December. . 433.45 





Total,.yr. .3987.45 


— ay) 
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NEW YORK, 318 West 42d Street. PHILADELPHIA, Broed and Arch Streets. CHICAGO, 218 La Salle Street. 
BOSTON, 820 Beacon Building. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, 512 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 


OF AMERICA.... 


contro ana Welshach System 
rr of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 































POINTS OF MERIT: 


Economical, 
-_ | Attractive, 
It is- Ss 
| Successful, 
| Up-to-date. 
IT LIGHTS THE STREET. 


HOOBLLE ab 


RR 


IAI ILAI LSI I. 
4 
4 


ILI 


Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 
uniform light in all localities. 


jad 1.$ 
a 


\y 





Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 














Succeeds and Excels the Electric Light at One-Quarter the Cost. 











THE GLASSWARE. 


Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. 
Increases Candle Power. 


THE BURNER. 


Elegance of Appearance. 
Best Possible Material and Workmanship. 
Perfect Combustion. 
Lowest Gas Consumption. 
Highest Candle Power. 
Will Fit Any Fixture. 
Will Not Flash Back. 
Will Not Blacken Mantles. 
Will Not Discolor Fixtures. 
Will Not Discolor Ceilings. 








Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 
Gloucester, N. J. Chicago, III. 














THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 
Highest Maintained Candle Power. 
Rich Mellow Light. 





POTN TSAO S-SD 


Salesrooms in all leading 
cities of the United States. 


‘ 




















WRITE FOR DISCOUNTS. 
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The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS 4% BUILDERS 


GAS WORKS. 


LARGEST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SoLE BUILDERS 


oF THE 


Ctandard flouble-Superheater Lowe Water fas Apparatus, 


1906 CON TRACTS. 
PARTIAL LIST OF PLACES: 

















New Britain, Conn. (2d contract).| Omaha, Neb. Hampton, Va. 

Malden, Mass. (3d contract). 'Muskegon, Mich. Aurora, Ills. (2d contract). 
Kirksville, Mo. | Nazareth, Pa. (2d contract). Milwaukee, Wis. 

St. Johnsbury, Vt. Lewistown, Pa. Syracuse, N. Y. (2d contract). 
Memphis, Tenn. (2d contract). | Greenville, Tex. Davenport, Ia. 

Council Bluffs, la. (2d contract). | New York, Cent. Un. (3d contract). S. Brooklyn, N. Y. (3d contract). 
Seattle, Wash. (2d contract). Jefferson City, Mo. Delray, Mich. 

Philadelphia, Pa. Peekskill, N. Y. (2d contract). Albert Lea, Minn. (2d contract). 
Waterbury, Conn. | Waterville, Me. Leominster, Mass. (2d contract). 
Manchester, N. H. | Washington, D.C. (4th contract). Clinton, Mass. 

Allentown, Pa. _Lawrence, Mass. (3d contract). 





TOTAL SETS INSTALLED IN 1906, 


Ns ies og Ne HS ee Ae WY, en 4} 
EE ee ee ee ae 634 
ee I, sl kt lm te tw 502,555,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording Gauges. 
Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 





permet 


= Thy 
pe 
F ) 
——— 

a 

} 
m4 
Pel 
4 
* | | 
bi ‘ 
Peak 
th 
. } 
oe 
oh 
+ a 

a ¥ 

! 
ee 
3 mG 
oe ae 
q q 
ie ft 
e) Lae 
i | 
ey 
“| 
als ; 
oe 
+) 
te 
atte. 
ee 
ei fl 
fim | 
sae 
ot z 
ae 
ae: 
ao 7 
iS 
4 

: 
pon 

? 

iM 
ote 
oe 
Pes te | 
Tie | 
ite @ 
a 
piel 
on te 
of a y 

vie 
Sie oF 

<6 ie 3 3 
i! di 

tg 

a oe, 
eo 
PT 

|e 

i 
ae. ae 
ae | 

= s 
; i] > 
ras , 

i 

ty ry 

ig § 

wy 
a 
i 

is 


Stew Gupta Geshe ae aoe wka Sarr eee er 
: PR gS ee ae 


Wiiiiitskie F Mt Ge ne ie 
% rele pears. 2. Nassaaslai ies 








208 American Gas Light Zournal. Feb. 4, 1907 








Established 1858. Incorporated 1890, L. C. HaAMLINK, President and General Manager. Atceust Court, Scerctary und Treasurer, 
Cuas. E. Grecory, aw Davin R. Daty, V. rr gos 


rere GAS BENCH CONSTRUCTION CO., 
JH. nae. Co. tne SRST Ct 
reene ssex treets, 
Srey W COAL GAS BENCHES, 









































MANUFACTURERS OF “CHRISTY” HIGH GRADE REFRACTORY MATERIAL FOR 
CLAY GAS RETORTS, FIRE CLAY TILES BENCH SETTINGS, WATER GAS LININGS, ETC. 
’ ’ 
FIRE BRICK and FIRE CLAY SPECIALTIES. Ws ST. LOUIS, MO. _ a 
iki ech ET GAS ANALYST’S MANUAL, 
roun re Clay, Fire Sand and Croun 
Fire Brick in Barrels and Bulk. By JAQUES ABADY, M. Inst. Mech. EF. 
a (Incorporating F. W. Hartley’s “ Gas Analyst’s Manual” and “Gas Measurement.”) 
SOLE MANUFACTURERS OF THE Ninety-three Ilustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50 
FLEMMING GENERATOR GAS FURNACE | For Sale by A. M. CALLENDER & Co., 42 Pine St., New York City. 
SAAC C. BAXTER, President, BSTABLISHED 1864. PETER YOUNG, Secretary and Treas, ‘ 


ror roy, CAMES GARDNER, JB, CO., — snmescstinett in Go"nocm 202 Lewis se 


PITTSBURGH, PA 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 











ESTABLISHED i868. ESTABLISHED 1856. 


LN RANCKE, F. SCHIAFFINO, | HENRY MAURER & SON, 
BALTIMORE RETORT & FIREBRICK CO.| HATIONAL PYROGRANIT COMPANY ‘igh Gratle Firebrick, Blocks, Tiles, 
BALTIMORE, MD., MANUFACTURERS OF | | works Maurer,N.J. Office: 420 E. 23¢ St., N. Y. City. 








Manufacturers of all Material for the ; 
Construction of Coal Gas Benches, Fite Brick, Tiles, SEROUS IMPROVED RETORT CEMENT. 





A Cement of great value for ae nmeee Yon mtg putting on 
ne S arial Sha es etc, mouthpieces, as = bench — nox po -iaing blast 
oe cupolas. 8 cement is mixed re or use. 
HALF AND FULL DEPTH AND FREE FIRING p p j " micand thorough in its work. Fully warranted to stick. 
ES, | Price List, f.0.b. PITTSBURGH, PA. 
2 In Casks, 400 to 800 unds, at 5 cents und, 
All styles of which we have in operation, equipped with the In Sg 100 to 200 “" —— 
BEST of LATEST IMPROVEMENTS, proving our claim NEW. YORK OFFICE: In Kegs less than 100 * og. 


for SUPERIOR QUALITY and EFFICIENCY. Cc. L. GEROULD, 
“onto hcs aaunees| | A A Sl, P,P 
ERECTED. by us. 











SELF-INSTRUCTION 











WORKS: | ' 
WALDO B00,, 100 MILK O&:, BeBTOH,, ase. — ‘For Students in Gas Manufacture. 
Agents for New England States. South River, N. J. ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 
| Three Volumes. Price, $1.50each. For Sale by 
LARGE FACILITIES—Correspondence Solicited. A. IM. Callender c&h Co., 
RAIL and WATER CONNECTIONS to ALL POINTS. 42 Pine Street, New York City. 








JOHN DELL, 
President and General Manager. 





MISSOURI FIRE BRICK CO, 0 "~~ 


——— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or F' J City Office: 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 3 S] LOuIS 





Mitchell is the Original Coal Firing Bench. We also Erect Plain Benches with One to Six 411 Olive Stre t, 


Retorts. Conti l Bank 
YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. ontenenta ank, 











REYNOLDS HIGH PRESSURE GAS GOVERNORS, | 


Our Governors Reduce 30 or 40 Pounds Pressure to 2 Inches Water Pressure. 
WE MAKE ALL SIZES OF 


DOUBLE DISTRICT GOVERNORS, INDIVIDUAL HOUSE SERVICE AND LOW PRESSURE GOVERNORS. 
Write for Catalogue and State what you Need. 


SOAN SON: REY NOrpDs CO., 
ANDERSON, IND., U. 5S. 





- => 


—_— ae s=sKT nk TD ee 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


EEE Co. A. BRON DER, _ —ae 


Contracting BEngineer and Builder, 
229 BROADW AY, NEW Yorn sz. 














CONNELLY IRON SPONGE AND GOVERNOR CO, 


Design, Construction and Extension of 


ry COAL OR WATER GAS PLANTS, 


| Automatic, Balance, High Pressure and Service Governors, 
Roots Improved Gas Exhausters, 


Iron Sponge, Purifying [\aterial, for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installation and Extension. 


GAS SPECIALTIES. 
395 Broadway, 295 West 22d Street, 


New York. Chicago, Ills. 








ian 














For the 12 Months Ending December 3], 1906, the 


LACLEDE FIREBRICK MANUFACTURING CO. 


have been awarded contracts for complete new installations of coal gas benches of the free-firing, half depth, 
three-quarter depth and full depth types of fives, sixes and eights, at the following places: 


i 
a er = ses vena erie: RE ee are ee NE Co ee eee > Ete FTE oe : 
Awe ¥ = = aS a ~ — ae See cat “on ~ 
ae & Gia ‘ pease catia iacllieone = = a a Fa Re Oe ee ee ee ee eS = = “= a - 
a ei ~ a x ae om Se a aera ~ige Sn NES ST NE * “~ A es a "= Ca, eee See pa ¥ ' 
Re, SF # . Fee ee ee ee ee En ee ee ae aero = Sars St ip. soi on a SERS ri ; 4 
a =k > = = —— oe P= . ese a : = _ > ~ — ~ - “ = - - 4 i7 . 


(ge 
ALOT TOS ey 


Scie Ria aee anid Lees 25 


WATERLOO, IA. ORLANDO, FLA. HATTIESBURG, MISS. AUBURN, IND. 

VALDOSTA, GA. OWASSO, MICH. MARYSVILLE, O.: ROANOKE, VA. 

BEDFORD, IND. DURHAM, N. C. CARTERSVILLE, GA. ST. CLOUD, MINN. 

BEATRICE, NEB. FAIRFIELD, N. C. 

and have been awarded contracts for lining complete water gas sets from 4 feet diameter to II feet diameter of the " 

Lowe, Springer, and Loomis-Pettibone types, at the following places: ib 

CHICAGO, ILLS. COUNCIL BLUFFS, IA. SIOUX FALLS, S.D. MEMPHIS, TENN. : 

SAN ANTONIO, TEX. CHICAGO HEIGHTS, HOT SPRINGS, ARK. KANSAS CITY, MO. i 

PORT WASHINGTON, ILL. BOONE, IA. HUTCHINSON, KAS. i 
WIS. HOPKINSVILLE, KY. AMARILLO, TEX. DES MOINES, IA. i 

JEFFERSON CITY, MO. ALBERT LEA, MINN. CUDAHY, WIS. OMAHA, NEB. i! 

KOKOMO, IND. GREENVILLE, TEX. CRYSTAL CITY,MO. 


LACLEDE FIREBRICK MANUFACTURING COMPANY, 


sT. LOUIS, MO. 


ars 


eich Seapine Te Ginn canieh” sper eiaagpmnnany Tina 


ee ee 
Ses pan 











Price, $6.50. For Sale by 


Newbigging’s Handbook for Gas Engineers and Managers, x cassie & co 42 rises, ¥. city 
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F. SEAVERNS, Treasurer. 





JAMES D. PERKINS, President. 


THE PERKINS COMPANY, 


228 and 229 Produce ananain New York City. 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE COAL MINING COMPANY'S 












































Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade. .... 








Offices : — 
Weashirgton Building, New York. arene Prepared. 
Betz Buildi Philadelbhi For Gas Making or 

etz Building, iladelphia. Heavy Steaming. 


A. C. M. AZOY, General Agent, 1 Broadway, New York, 


| biped 


3 E NAPHTHALENE § 3 ma 
DULVENT, 3) "semense" CONVEY ER 


COKE és COAL 
CRUSHERS, 


as and Efficient. 3} . S342 ns ee es 








JEFFREY 





For Use in Work eN — 
OTHER DEVICES F 

ae ee ven POWER HOUSE CEMENT 

Mains and Service | EQUIPMENT CLINKER. 








Pipes. Shipped in 
100-gallon Drums. 


Semet-Solvay Co, i THE JEFFREY MFG. COMPANY, 


COLUMBUS, OHIO, U. S. A. 
Syracuse, N. Y, 


| a York. Pittsburgh. Denver. Montreal. 
icago. 
AMA dd Addis 


St. Louis. Boston. Canada. 


FRED. BREDEL, President. EDW. KETTLER, sR. Vice- President. A. A. MOONEY, Secretary and Treneneer. 


FRED. BREDEL COMPANY, 

BN GINEERS AND BUILETDERNRS OF GAS PLaANnTs. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 

Special HMigh Grade Material for Recuperative Furnaces. 

Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors, OFFICE, 405 KEENE ST., MILWAUKEE, WIS 


Illustrated in n Catalog Ho. 8o0- ‘Malled free. 


AAAAAAAAAAMAAAMALAAASAALALLA 
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COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Oorrespondence Solicited. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
fs = ts os os 


—— — 
a 





PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada, 


Assistant Secretary, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAKB), N. Y. 





Since the commencement of operations by this ren x 4 its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and :n freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa, 








|THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


Toledo, O., and Pittsnurgs, Pa. 

















BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Lald. 


GAS PROPERTIES PURCHASED. 





OFFICE : WAYNE COUNTY BANK BUILDING, 





PURIFIER AND SCRUBBER TRAYS PY°VOPVPPOProprOpDNnerPentetT PIP 


Church’s Patent Trays) COAL TAR 


Reversible ; Strongest ; Most Easily Repaired. — A IN D— 


AMMONTA. 


Third and Enlarged Edition, 


DOE OGIO CS OAC AS 

















J BY 

“PAR ARAL | GEORGE LUNGE, Ph.D. 
1412-1428 Adams Street, Hoboken, N. J. 
Special Trays for Iron Oxide. Price, $15. For Sale by 
A.M. CALLENDER &CO., 








We also Supply the Cheapest and Strongest 





DETROIT, MICH. 


° | 
Reversible Bolted Trays. | 42 Pine street, New York City. 





Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 








GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 
Principal Office and Works, Waltham, Mass, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


THE ATIERICAN STANDARD COPIPOSITION CO. 


—O MANUFACTURE BS (— 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc. 


Our Paints will not crack, peel or scale. Heat does not affect them. They are moisture proof. 


They are the Paints that Don’t Gome Off! 


We let you Try before you Buy. Send for samples and prices. 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707, Wall-Street Exchange Building, New York. 


FRANK D. MOSES, 


TRENTON, N. 7 Telephone, 1503-D 


Gonsttucting Engineer and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE 


a CORRESPONDENCE SOLICITED. _.....1(:_ ° 


QUINTARD IRON WORKS, ““““™™SS tse simsecamim ns es 
N. F. PALMER, [FLUMPHREYS & QLASGOW, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 




















Telephone, 1503-D 








MANUFACTURERS OF 


BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 
GAS APPARATUS. NOS ghar 
Hew Yorks Engiand. 
Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
se CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
PROPERTIES PURCHASED, 





FREDERICK W. FLOYD, Shgineer. 
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Bartlett, ayward & Gompany, 


Baltimore, Md. 100 Broadway, New York. 





GASHOLDERS, 


Coal and Water Gas Plants. | 














KERR MURRAY MANUFACTURING COMPANY, ‘| 
APPARATUS FOR COAL GAS PLANTS, 
SINGLE AND DOUBLE-LIFT GASHOLDERS | 

AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, | 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS, 4 | 


fe 7 
Street — and Valves. fit 


DDRESS: 


KERR MURRAY MANUFACTURING COMPANY C— a | 
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R. D. WOOD & CO., 


400 CHESTNUT S8T., PHILADELPHIA. 


MANUFACTURERS OF 








6 BUILDERS OF 


Cast Iron Pipe.| Gasholders. 


HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Metal Tanks. 


Dunham Specials, PURIFIERS, CONDENSERS, 


er hak, | Oe ee 


LAMP POSTS, VALVES, ETC. Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. Holder Cups. 


Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensionss 























; ——— 
Size. 8 Inches. |10 Inches. 12 Inches.| 16 Inches, ne, fbtachee toches| 8 30 Inches. (38 Inches. 





Diameter of flanges.....| 13 inches. |16 inches.|18 inches |2246 inches, |27 inches. |3! inches. \33 74 inches 44 inches. 
Face to face of flange.. “12 inches. {12 inches. |12 inches \i4 inches. |17 inches. |20 inches.|21 inches. 6 inches. 











er 


For price wt other information, apply to 


THE CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 


P. O. STATION G. 


1906 DIRECTORY 1906 


OF AMERICAN GAS COMPANIES. 
wmiscan, - = = = © &= = £88.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 














ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


A NB WB AMERICAN BOO E. 
CONTENTS. 
Chapter 1. Alcohol, its various forms and sources. Chapter 6. Alcohol from Grain. 
“ 2. Mashing, cooling and fermentation in general. - 7. Alcoho) from Beets. 
3. Distillation, simple forms of stills, the production of “a 8. Alcohol from Sorghum and Molasses. 
Alcohol from wine. " 9. De-natured Alcohol and its Commercial uses. 
4. Malting. * 10. Alcoholometry. Index. 
5. Alcohol from Potatoes, mashing, fermentation, distil- 
lations, Continuous stills. Fully Illustrated with Original Drawings of Necessary Apparatus. 


PRICE, $1. For Sale by 


M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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THE STACEY MANUFACTURING COMPANY. 


ENCINEERS FOR THE CONSTRUCTION OF COMPLETE CAS WORKS’ 

















OF ANY SIZE AND DESCRIPTION, 


Amd All IronworkK and Apparatus Required in a Gas Piant. 


Also Oil Storage Tanks, Steel Roofs, Valves, Etc. 





Makers of Apparatus for THE CHOLLAR PROCESS OF GAS PURIFICATION. 





MAIN OF FICE AND WORHBES, - - - Station FY, Cincinnati, Ohio. 
FOUNDRY AND CAST IRON WoOoRES, 2839 Mill St., Cincinnati, Ohio. 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. _ 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks, 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburgh, Pa. EASTERN OFFICE: {11 Broadway, New York City. 


WE DON’T CARE 
WHO MAKES YOUR METERS 


It you use the Reeves slot attachments on them. Any good make of meter com- 


bined with the Reeves attachment makes the most perfect prepay meter ever 
manufactured. 


If your meter man does not handle the Reeves attachment we will supply you 
with the REEVES METER. Large capacity. Other important improvements. 


Unconditionally guaranteed. 
REEVES MFG. GO., New Haven, Gonn. 


Newbigging’s Handhook for Gas Engineers aid Managers, 


PRICE, $6.50. 


A M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


aw BUILDERS OF a 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tants. 


Oil Storage Tanks, Water Tanks, Htc. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS, 


Brooklyn, N. Y., 

















MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


The contract was completed and the 
Capacity of Holder, 600,000 cu. ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


iple-Lift Holder and Stee Tank was received by the Logan ron Works 





Contractors for 
Complete Works. 





from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 


T.he order for this Tr 





= 
. 2 





J. . WW . JOST: FREDERIC EGNER, FIELD’S ANALYSIS FOR THE YEAR /905. 
CHEMICAL ENGINEER ' Gas HEingineer, 


An Analysis of the Principal Gas Undertakings in 
NORFOLK, VA., England, Scotland and Ireland. Being the 37th year 





—IN— 
be consulted with reference to estimates of _. for | of publication. Compiled and arranged by JOHN W 


GAS MANUFACTURE, = | "¥gaumecremect cs ceecreeesca | MELD Ser cnt Sn, uer ot The Gen Ligs at 
P. 0 BOX 2043, PHILADELPHIA, PA. | zation, onl = 


menagemen | A. M. CALLENDER & CO., 42 Pine St., New York City. 








i —————— a naneiiiananiniiiennbieeemeiaiaanie 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 

the coin can be instantly and The gas registered agrees abso- 
positively changed without re- 
moving the meter or replacing 


any parts. 


lutely with the amount pur 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


56I West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK, ALBANY, N. Y. CHICACO. 








REDUCE YOUR METER EXPENSE 
HOW ? 


BUY BETTER METERS 
WESTINGHOUSE 


LARGE GAPACITY GAS METERS 


Will give you longer service, larger service and better service than any other type made. 
That is the reason gas companies are buying them in car lots. 


Let us quote you prices ? 


PITTSBURG METER COMPANY, East Pittsburg, Pa, 
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70 PER GENT. 


Of Our Output is 


PREPAY™MENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACHMEN T. 


Can be attached to any make of qineter. 


NATHANIEL TUFTS METER COMPANY, 'sssa"sxt.c"- 
MARYLAND METER CO... 




















- BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 











CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
« 


“Have you Seen our Complaint Meter?” 














WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


le. Write us. 
coe" KEYSTONE METER C0., Royersford, Pa 








40 Thousand 


Old regular meters have been converted into prepayments by using 


The New York Prepayment Attachment. 


Hundreds of Gas Companies using our Improved Meters acknowledge their 





Unequalled Efficiency and Economy. 


NEW YORK IMPROVED METER CO., | 300320 Fast ein 
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AMERICAN METER CO., 


NEW YORK, st. coulis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


a—_METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes, 
































° 
PP 


FACTORY AT ERIE, PA. 








This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. _ It is better to attend 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. . 





The BUHL METERS are as good Meters as you can get. 





DETROIT METER COPPANY, = = Detroit, Mich. 
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THE ““WESTERN’’ 
HIGH-PRESSURE 
VALVE 


WAS SHOWN AT THE FIRST MEETING OF THE GAS INSTITUTE 














NOT EVEN A 
BUBBLE 
LEAKED PAST THE 
FIRST DISC 
INTO THE BODY. 


HOLDING 


60 LBS. 


WRITE US. 





Built i ll si from 4-inch to 24-inch. 


THE WESTERN 
CONSTRUCTION Co. 


GAS 


FORT WAYNE, IND. 


NEW YORK OFFICE—25 BROAD ST., ROOM 1909. SAN FRANCISCO OFFICE—600 SEVENTH ST. 








